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1.1  PROJECTNAME 

Boston  University  -  School  of  Management 
595  Commonwealth  Avenue 
Boston,  Massachusetts  02215 

1.2  SUMMARY  PROJECT  DESCRIPTION 

Boston  University  (the  University)  had  originally  proposed  to  build  a  new  School  of  Management 
project  (the  Project)  consisting  often  stories,  containing  approximately  366,000  square  feet  with 
an  estimated  cost  of  $80  milUon.  In  response  to  concerns  about  visual  impacts  expressed  through 
the  various  City  of  Boston  and  community  review  processes,  the  University  has  developed  and 
agreed  to  a  lesser  scale  building  alternative.  The  alternative  has  reduced  the  gross  square  footage 
by  1 1%,  reduced  the  building  height  over  18  feet,  and  reduced  the  Floor  Area  Ratio  (FAR)  to  6.5. 
The  comparison  between  the  two  building  alternatives  is  included  throughout  this  Final  Project 
Impact  Report. 

The  lesser  scale  Project  is  estimated  to  cost  approximately  $75  million.  The  Project  includes  a 
nine  story  building  located  at  595  Commonwealth  Avenue  containing  approximately  321,700 
square  feet  of  gross  floor  area.  This  space  will  be  devoted  to  University  academic  uses  including 
the  School  of  Management  and  executive  administration.  There  will  be  approximately  270 
parking  spaces  in  three  levels  below  grade  (see  Figure  1-1). 

It  is  imperative  to  upgrade  and  update  the  existing  facilities  of  the  School  of  Management  (the 
School)  in  order  to  maintain  its  excellent  standing  in  the  educational  community.  The  School 
attracts  students  from  all  over  the  world  through  its  undergraduate,  graduate  and  continuing 
education  programs.  The  academic  space  in  the  new  School  of  Management  project  will  serve  to 
consolidate,  upgrade,  and  update  the  existing  facihties  by  including  classrooms,  computer  rooms, 
an  auditorium,  a  library,  academic  offices,  and  supporting  canteen  and  lounges.  The  executive 
administration  space  will  consolidate  University  administration  offices  on  campus.  The  site  is 
currently  used  as  a  surface  parking  lot  primarily  for  Boston  University  employees. 

Summary  of  Benefits 

The  Project  will  provide  the  following  benefits  to  the  area  and  to  the  University: 

•  Improve  the  quality  of  the  School  of  Management  facilities  and  the  quality  of 

education  to  students. 
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•  Serve  to  consolidate  academic  and  executive  administrative  activities  on  campus. 

•  Improve  the  continuity  of  buildings  and  activities  along  Commonwealth  Avenue  by 
filling  the  "gap"  created  by  the  current  surface  parking  use. 

•  Provide  pedestrian  improvements  and  new  landscaping  along  the  block. 

•  Contribute  to  the  vitality  of  the  area  with  complementary  activities  and  provide  a 
transition  fi-om  commercial  to  academic  uses  along  Commonwealth  Avenue. 

•  Improve  pedestrian  and  traffic  safety  along  Commonwealth  Avenue  by 
constructing  pedestrian  neck-downs  and  reducing  the  number  of  driveway  curb 
cuts. 

•  Create  new  construction  jobs  in  the  City  of  Boston. 

Construction  of  the  Project  is  expected  to  begin  in  the  spring  of  1994  and  to  be  completed  in  the 
fall  of  1996.  The  Project  concept  is  illustrated  in  Figure  1-2. 

Building  Design 

The  new  School  of  Management  project  is  to  be  located  at  the  comer  of  Commonwealth  Avenue 
and  Sherbom  Street.  The  Project  proposes  sidewalk  safety  improvements,  green  space, 
landscaping,  and  street  furniture  along  both  streets.  The  building  facade  is  comprised  of  brick  and 
fabricated  limestone-colored  pre-cast  concrete  and  large  clear  glass  fenestration  in  a  style  which  is 
sympathetic  to  historic  buildings  in  the  area  and  is  consistent  with  styles  of  recent  buildings 
developed  on  campus.  The  building  design  includes  two  entrances,  one  on  Sherbom  Street  and 
one  on  Commonwealth  Avenue. 

The  first  six  floors  of  the  Project  will  consolidate  the  new  School  of  Management  under  one  roof 
and  include  a  library,  lecture  hall,  case-study  rooms,  computer  rooms,  and  classrooms.  They  will 
also  contain  offices  for  School  of  Management  faculty  and  support  administration.  The  design 
includes  a  six  floor  atrium  to  encourage  informal  gatherings  and  interactions  wdthin  the  school. 

The  nine  story  alternative  will  consoUdate  some  of  the  University's  executive  administrative  space, 
currently  spread  throughout  campus  on  the  upper  three  floors.  The  Project  also  will  be  serviced 
by  three  levels  of  below-grade  parking  vAth.  access  fi"om  Commonwealth  Avenue  and  egress  at 
Sherbom  Street.  The  Project  is  more  fiiUy  described  in  Chapter  2.0,  Project  Description. 

L2.1     BACKGROUND 

History  of  Boston  University 

In  1869,  Jacob  Sleeper,  Isaac  Rich,  and  Lee  Claflin,  businessmen  and  philanthropists,  chartered 
"Boston  University".  The  College  of  Liberal  Arts  initially  took  residence  on  Beacon  Hill  across 
fi'om  the  State  House.  As  the  University  grew,  the  component  colleges  were  sited  in  various 
locations  throughout  Boston.  By  the  tum  of  the  century,  the  University  Law  School,  Graduate 
School  of  Theology,  School  of  Medicine,  and  College  of  Music  were  spread  throughout  the  City 
of  Boston. 
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In  1920,  during  the  term  of  President  Lemuel  Herbert  Murlin,  Boston  University  bought  land  on 
the  western  end  of  Bay  State  Road  to  consolidate  all  the  colleges  into  the  "Charles  River 
Campus"    Bay  State  Road  was  lined  with  town  houses,  homes,  hotels,  and  small  oflfices  largely 
vacated  by  residents  moving  to  the  suburbs.  In  the  1940's,  the  University  acquired  property  on 
the  eastern  portion  of  Bay  State  Road  including  the  area  around  the  Project  site.  The  University 
purchased  these  properties  for  University  offices,  residences  and  dormitories. 

In  the  1960's,  the  Charles  River  Campus  was  expanded.  University  facilities—classrooms,  art 
studios,  and  other  academic  spaces,  were  developed  in  vacant  auto  showrooms,  warehouses,  and 
garages  that  Uned  Commonwealth  Avenue  from  Kenmore  Square  to  Brighton  Avenue.  In 
addition  to  the  re-use  of  existing  buildings,  the  University  undertook  considerable  new 
construction  to  meet  the  demands  of  a  growing  enrollment  throughout  the  Sixties  and  Seventies. 
During  this  time,  the  Law  School  and  Law  Library,  Student  Union,  and  Mugar  Library  were 
constructed.  Over  3,500  dormitory  beds  were  created  in  Warren  Towers,  Sleeper,  Claflin  and 
Rich  Halls,  and  the  Boston  University  dormitory.  The  University  also  sought  to  beautify  its 
surroundings  by  creating  the  George  Hart  Way  and  Warren  Alpert  Mall  along  Bay  State  Road  in 
the  1970s. 

During  the  1980s,  the  Metcalf  Center  for  Science  and  Engineering  (Metcalf  Center)  was  built  to 
enhance  academic  excellence  and  635  Commonwealth  Avenue,  across  the  street  from  the  Project 
site,  was  renovated  for  the  Sargent  College  of  Alhed  Health  Professions.  Today,  the  University 
offers  a  wide  variety  of  programs  and  degrees  to  over  27,000  full-  and  part-time  students.  The 
University  currently  has  over  1 7,000  employees. 

History  of  the  School  of  Management 

In  1913,  the  College  of  Business  Administration  was  established  as  an  evening  school.  Fifty-one 
students  were  in  the  first  graduating  class  in  1917.  The  college  was  located  at  525  Boylston 
Street  until  it  outgrew  that  location.  In  1939,  the  Charles  Hayden  Memorial  building  was  built  at 
685  Commonwealth  Avenue  to  house  the  Boston  University  College  of  Business  Administration. 
This  was  the  first  building  developed  by  the  University  on  the  Charles  River  Campus.  By  this 
time,  the  school  had  grown  to  1,300  students  and  fifty  full-tune  faculty  members.  The  building 
provided  ample  space  for  classrooms,  faculty  offices  and  administration. 

In  the  follovsdng  decades,  enrollment  increased,  curriculum  expanded,  and  faculty  also  grew.  In 
1974,  the  College  of  Business  changed  its  name  to  the  Boston  University  School  of  Management 
to  reflect  the  comprehensive,  broad-based  education  and  innovative,  upper  level  business 
programs.  Current  graduate  programs  include  a  Doctorate  of  Business  Administration  and 
Masters  of  Business  Administration  in  Public  Management,  Accounting,  and  Health  Care. 
Reflecting  a  commitment  to  national  and  international  business,  the  School  has  established 
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research  centers  in  human  resources  policy,  Asian  management,  entrepreneurial  management, 
public  affairs,  manufacturing,  information  systems,  accounting,  and  direct  marketing. 

The  University  now  offers  joint  degree  programs  with  the  College  of  Engineering,  College  of 
Liberal  Arts/Graduate  School,  School  of  Law,  College  of  Communication,  and  School  of 
Medicine.  This  allows  opportunities  for  degrees  in: 

Health  Care  Management  and  Law 
Medical  Science  and  Management 
Engineering  and  Management 
Economics  and  Management 
Management  and  Law 
Broadcast  Administration  and  Management 

The  following  special  programs  are  offered  by  the  School  of  Management  in  addition  to  the 
regular  graduate  and  undergraduate  programs: 

The  Boston  Leadership  Academy 

The  Legislative  Advanced  Management  Program 

The  Human  Resources  Policy  Institute 

Manufacturing  Roundtable 

Manufacturing  Executive  Forum 

The  Entrepreneurial  Management  Institute 

The  Boston  Executive  Education  Program 

The  Executive  M.B.  A.  Program 

The  Sanyo  MBA  Program  -  Tokyo 

The  Executive  Development  Roundtable 

Currently,  the  School's  enrollment  is  nearly  3,500  graduate  and  undergraduate  students  and  there 
are  over  1 12  full-time  faculty  and  81  part-time  faculty,  who  are  spread  out  in  six  locations  across 
campus.  These  facilities  are  over  60  years  old  and  cannot  accommodate  high  technology 
equipment  nor  other  state-of-the-art  facilities  for  new  programs.  The  need  for  new  and 
consolidated  space  is  created  by  programs  which  have  been  developed  in  recent  years  and  by  the 
changes  in  teaching  techniques  and  facilities.  In  addition  to  the  need  for  better  classrooms,  there 
is  a  demand  for  case-study  rooms  (requiring  higher  ceilings  and  more  space  per  room  than  is 
available  in  existing  University  facilities),  break-out  rooms,  computer  rooms,  a  periodicals  library, 
and  informal  lounge  and  meeting  areas.  The  School  of  Management  program's  needs  and 
objectives  are  more  fully  discussed  in  Chapter  2.0,  Project  Description. 
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Project  Background 

In  1 986,  the  University  initiated  a  comprehensive  master  planning  process  for  the  Charles  River 
Campus  which  resuhed  in  The  Boston  University  Charles  River  Campus  Master  Plan  1986  -  1996 
(Master  Plan).  This  process  included  city  ofiBcials,  numerous  community  groups,  and  University 
officials.  Due  to  the  inclusive  effort,  the  Master  Plan  enjoys  endorsement  by  a  broad  range  of 
groups  and  individuals  including  the  University.  The  Master  Plan  was  submitted  to  the  Boston 
Redevelopment  Authority  in  1987  and  approved  on  March  26,  1987.  The  Master  Plan  which 
ofiFers  a  structural  framework  for  campus  development  of  housing,  academic  space,  recreational 
facilities,  and  parking,  identifies  goals  and  objectives  for  the  ensuing  ten  year  period.  It  provides  a 
context,  in  addition  to  the  zoning  and  environmental  review  processes,  in  which  specific  activities 
and  development  projects  can  be  evaluated. 

The  Project  site,  the  western  portion  of  Site  Q,  is  identified  on  the  Master  Plan  as  a  potential  site 
for  development.  It  is  located  on  the  block  between  Deerfield  and  Sherbom  Streets  and  on  the 
northern  side  of  Commonwealth  Avenue.  The  Master  Plan  suggests  that  this  portion  of  Site  Q  be 
developed  for  the  purpose  of  consolidating  academic  and  commercial  uses  including  the  School  of 
Management.  The  Master  Plan  also  calls  for  the  provision  of  adequate  parking  to  support  uses  on 
site.  A  detailed  discussion  of  the  Master  Plan  can  be  found  in  Chapter  3.0,  Urban  Design. 
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1.3.     PROJECT  TEAM 

PROJECT  PROPONENT 

Mr.  Paul  Rinaldi,  Project  Manager 
Trustees  of  Boston  University 
25  Buick  Street 
Boston,  MA  02215 
(617)  353-2895 

LEGAL  COUNSEL 

Melvin  R.  Shuman,  Esq. 
Hale  and  Dorr 
60  State  Street 
Boston  MA  02109 
(617)526-6000 

ARCHITECT 

Mr.  Paul  McGowan,  Principal 

Cannon 

148  State  Street 

Boston,  MA  02109 

(617)742-5440 

ENVIRONMENTAL  CONSULTANT 

Mr.  Jamie  Fay,  President 
Fort  Point  Associates 
300  Congress  Street 
Boston,  MA  02210 
(617)357-7044 

ARCHAEOLOGIST 


CIVIL  ENGINEER 

Mr.  Peter  Murphy,  Principal 
Ammann  &  Whitney 
179  South  Street 
Boston,  MA  02111 
(617)423-0120 

TRANSPORTA  HON  CONSUL TANT 

Mr.  David  Bohn,  Principal 
Vanasse  Hangen  Brustlin,  Inc. 
101  Walnut  Street 
P.O.  Box  9151 
Watertown,  MA  02272 
(617)924-1770 

WIND/SHADOW  CONSULTANT 

Mr.  Michael  Soligo,  Project  Manager 
Rowan  Williams  Davies  &  Irwin,  Inc. 
650  Woodlawn  Road  West 
Guelph,  Ontario  CANADA  N1K1B8 
(519)823-1311 

LANDSCAPE  ARCHITECT 

Mr.  William  Pressley,  Principal 
Pressley  Associates,  Inc. 
432  Columbia  Street 
Cambridge,  MA  02140 
(617)491-5300 

GEOTECHNICAL 


Mr.  Ricardo  Elia,  Director 
Office  of  PubUc  Archaeology 
675  Commonwealth  Avenue 
Boston,  MA  02215 
(617)353-3416 


Mr.  Mark  Haley,  Vice  President 
Haley  &  Aldrich,  Inc. 
58  Charles  Street 
Cambridge,  MA  02141 
(617)494-1606 
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1.4  CURRENT  OR  FORMERL  Y  OWNED  DEVELOPMENTS  IN  BOSTON 

The  University  is  comprised  of  two  main  campuses  in  the  City  of  Boston:  the  Charles  River 
Campus  concentrated  along  Commonwealth  Avenue  from  the  Kenmore  Square  area  to  the 
eastern  edges  of  Allston  around  Nickerson  (formerly  Braves)  Field;  and  the  Medical  Campus 
concentrated  in  the  South  End  between  City  Hospital  and  University  Hospital.  Master  plans  for 
each  of  the  two  campuses  have  been  approved  by  the  Boston  Redevelopment  Authority  (BRA). 
Developments  in  accordance  with  the  master  plans  are  continually  ongoing  on  both  campuses. 
See  the  figure  on  the  following  page  for  University  ownership  within  the  Charles  River  Campus. 

1. 5  LEGAL  ACTIONS  PENDING 

The  University  is  not  aware  of  any  legal  actions  pending  or  threatened  with  regard  to  this  Project. 

1.6  TAX  ARREARS 

All  taxes  due  have  been  paid  to  date. 

L  7     EVIDENCE  OF  SITE  CONTROL 

The  Project  site  was  acquired  by  the  University  as  two  separate  parcels.  The  easterly  portion  of 
the  site  was  acquired  in  1981  from  the  Lahey  Clinic.  The  westerly  portion  of  the  site  was 
formerly  a  gas  station  and  was  acquired  from  Texaco  in  1987.  The  University  holds  fee  simple 
title  to  the  entire  site. 

1.8     A  GENCYAND  COMMUNITY  REVIEW  PROCESS 

In  1980,  Boston  University  entered  into  a  Cooperation  Agreement  with  the  City  of  Boston  for  the 
Charles  River  Campus  which  set  forth  boundaries  and  general  goals  and  procedures  for  orderly 
growth  and  development  of  the  campus. 

In  the  mid-1980s,  a  master  plan  process  for  the  Charles  River  Campus  was  established.  The 
Master  Plan  was  prepared  over  an  eighteen  month  period  with  considerable  involvement  by  the 
Boston  Redevelopment  Authority  and  residents  of  the  adjacent  communities.  To  enhance  the 
community's  participation  in  the  master  planning  process,  the  Boston  University  Task  Force  was 
established.  This  Task  Force  is  comprised  of  16  members  representing  area  civic  associations, 
neighborhood  associations,  business  interests,  and  other  groups.  A  current  list  of  Task  Force 
members  include: 
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Allston  Board  of  Trade 

Allston  Civic  Association 

Allston-Brighton  Area  Planning  Action  Council 

Allston-Brighton  Community  Development  Corporation 

Audubon  Circle  Neighborhood  Association 

Bay  State  Road  Civic  Association 

Bay  State  Road  Neighborhood  Association 

Boston  University  Student  Union 

Brighton  Board  of  Trade 

Brighton  Improvement  Association 

Cottage  Farm  Neighborhood  Association 

Fenway  Community  Development  Corporation 

Jackson-Mann  Community  School  Council 

Kenmore  Association 

Kenmore  Community  &  Economic  Development 

Kenmore  Residents'  Group 

North  Brookline  Neighborhood  Association 

Society  for  the  Preservation  for  Audubon  Circle 

This  group  met  on  a  regular  basis  with  representatives  of  the  University  and  the  consultant  team 
involved  in  the  master  planning  process  to  discuss  the  plan  and  to  help  shape  it  to  respond  to  their 
concerns.  The  pubUshed  Master  Plan  bears  the  endorsement  of  this  group.  The  Master  Plan  was 
completed  and  approved  by  the  BRA  Board  in  March  1987. 

The  Master  Plan  identifies  the  Project  site  (the  westerly  portion  of  Site  Q)  for  acquisition  and 
development.  Through  the  master  plan  process,  the  BRA,  Task  Force,  and  University  formed  a 
consensus  on  general  uses  including  support  for  the  Project  location  on  this  westerly  portion  of 
Site  Q  as  proposed.  The  property  acquisitions  for  the  new  School  of  Management  site  were 
completed  in  1987.  The  Task  Force  subsequently  reinforced  approval  of  the  Project  size,  design, 
use,  and  location  as  consistent  and  appropriate.  A  more  detailed  discussion  of  the  Master  Plan  is 
found  in  Chapter  3.0,  Urban  Design. 

University  officials  have  been  reviewing  the  proposed  Project  with  BRA  officials  since  1991  and 
Boston  University  has  voluntarily  agreed  to  participate  in  the  Article  3 1  process  for  the  new 
School  of  Management  project.  Accordingly,  a  Project  Notification  Form  (PNF)  was  submitted 
to  the  BRA  in  August,  1992;  a  Scoping  Determination  on  the  PNF  was  issued  October  27,  1992; 
a  Draft  Project  Impact  Report  was  submitted  February  19,  1993,  and  a  Preliminary  Adequacy 
Determination  was  issued  on  the  Draft  Projea  Impact  Report  on  June  29,  1993  (See  Section 
1.12). 
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Presentations  were  made  to  the  Boston  Civic  Design  Commission  (BCDC)  and  the  BRA  staff 
throughout  the  Project's  design  evolution.  A  meeting  of  the  Task  Force  to  review  the  ten  story 
alternative  of  the  new  School  of  Management  project  was  held  November  30,  1992.  At  this 
meeting,  the  Task  Force  voted  ten  to  four  to  support  the  Project. 

A  presentation  was  made  to  members  of  the  Kenmore  Association  in  December  1992  and  two 
meetings  with  representatives  of  the  Kenmore  Tower  Association  were  held  early  in  1993.  In 
response  to  discussions  and  comments  through  these  review  processes,  the  nine  story  alternative 
was  developed  and  presented  to  the  Task  Force  on  June  2,  1993. 

On  June  10,  1993,  a  public  hearing  was  held  by  the  BRA  Board  concerning  the  Development  Plan 
(No.  43)  and  Development  Impact  Project  (DIP)  Plan  for  the  Planned  Development  Area  (PDA) 
Plan,  encompassing  the  nine  story  project  alternative.  Attendance  included  City  Councilors, 
representatives,  and  residents  from  the  Project  area.  Chairperson  of  the  Boston  University  Task 
Force,  representatives  of  Kenmore  business  associations.  Bay  State  Road  Neighborhood 
Association  and  unions  presented  letters,  petitions  and  testimony  supporting  the  Project  as  it 
improves  an  existing  eyesore,  promotes  better  safety  on  Commonwealth  Avenue,  stimulates 
economic  growth,  and  conforms  to  the  Master  Plan    City  Councilors  O'Neil,  Kelly,  Hennigan- 
Casey,  Byrne,  and  Nucci  expressed  support  of  the  Project  particularly  in  regard  to  the  reduced 
height  and  scale,  inclusive  review  process  with  neighbors,  job  creation,  and  economic  benefits  to 
the  City  of  Boston  through  linkage  payments  and  other  revenues  generated.  Concerns  were 
expressed  by  City  Councilor  Scondras,  three  Bay  State  Road  residents  and  abutters  across 
Commonwealth  Avenue  regarding  building  height  and  protection  of  groundwater  levels  during 
and  after  construction.  In  response  to  these  issues,  the  Project  was  taken  under  advisement  and 
the  Director  of  the  BRA  met  with  representative  residents  of  the  area  to  discuss  their  concerns 
prior  to  the  Board  vote. 

On  June  24,  1993,  the  BRA  Board  reconvened  and  voted  unanimously  to:  approve  the 
Development  Plan;  authorize  the  Director  to  enter  into  a  DP  Agreement  and  Cooperation 
Agreement  with  the  University;  authorize  the  Director  to  petition  the  Zoning  Commission  for  the 
PDA  designation,  authorize  the  Director  to  recommend  approval  of  the  petition  to  the  Board  of 
Appeal  for  zoning  relief;  authorize  the  Director  to  issue  an  Adequacy  Determination  upon 
completion  of  the  Article  3 1  review  process;  and  approve  the  Schematic  Design  submission.  A 
copy  of  the  BRA  Board  vote  is  included  in  Appendix  F.  The  Boston  Zoning  Commission  heard 
and  approved  the  PDA  on  August  10,  1993. 

In  addition  to  the  BRA  review  process,  meetings  have  been  held  with  the  Massachusetts 
Executive  OflBce  of  Environmental  AflFairs  MEPA  Unit,  Massachusetts  Historical  Commission, 
Massachusetts  Bay  Transportation  Authority  and  Boston  Landmarks  Commission.  Other  local 
and  state  permitting  agencies  have  also  been  contacted  on  the  Project.  Boston  University  officials 
and  design  and  engineering  consultants  have  been  in  contact  with  the  Boston  Transportation 
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Department,  Boston  Department  of  Public  Works,  Public  Improvement  Commission,  Boston 
Water  and  Sewer  Commission,  Inspectional  Services  Department,  and  Massachusetts  Department 
of  Environmental  Protection.  These  discussions  will  continue  as  the  building  design  develops. 

An  Environmental  Notification  Form  (ENF)  was  filed  with  the  Massachusetts  Executive  Office  of 
Environmental  Affairs  MEPA  Unit  on  October  30,  1992.  A  notice  was  published  in  the 
"Environmental  Monitor"  on  November  9,  1992,  and  a  public  consultation  session  was  held 
November  19,  1992.  A  Certificate  on  the  ENF  was  issued  on  December  9,  1992.  A  Notice  of 
Project  Change  (NPC)  was  filed  in  accordance  with  MEPA  regulations  on  January  13,  1993,  and 
published  in  the  "Environmental  Monitor"  on  January  25,  1993.  A  copy  of  the  NPC  was 
distributed  to  the  ENF  distribution  list  and  all  parties  who  submitted  written  comments  on  the 
ENF.  Since  the  NPC  was  distributed,  the  new  School  of  Management  project  has  been  reduced 
to  nine  stories  and  refined.  Presentations  of  the  reduced  scale  Project  have  been  made  to  the 
Massachusetts  Historical  Commission,  MEPA  Unit,  Massachusetts  Department  of  Environmental 
Protection,  MBTA,  Metropolitan  District  Commission,  Executive  Office  of  Economic  AflFairs, 
Secretary  of  State,  BU  Task  Force,  and  affected  neighbors.  A  Draft  Environmental  Impact 
Report  is  being  prepared  in  accordance  with  the  certificate  issued  on  the  NPC. 

1. 9      COMMUNITY  SER  VICES  AND  BENEFITS 

For  over  a  century,  Boston  University  has  been  an  integral  part  of  the  City  of  Boston.  Committed 
to  an  urban  campus,  it  has  consistently  grown  and  contributed  to  the  character  and  identity  of  the 
City  of  Boston  and  served  as  a  prominent  economic  stabilizing  force.  The  University's  national 
and  international  prestige  significantly  strengthens  the  City  of  Boston's  national  and  international 
reputation.  For  example,  in  1989,  both  Presidents  Bush  and  Mitterand  spoke  at  Boston 
University's  commencement.  In  addition  to  being  a  significant  employer  in  the  City  of  Boston,  the 
University  contributes  directly  to  the  economic  well-being  of  the  City  of  Boston  and  provides 
direct  services  to  local  community  residents  and  businesses. 

Economic  and  Employment  Benefits 

Benefits  fi-om  Boston  University  which  contribute  to  the  Boston  economy  include  employment, 
property  taxes,  federal  grants,  and  through  acquisition  of  goods  and  services  by  the  student, 
faculty  and  the  administrative  population.  In  fiscal  year  1992,  the  University  and  its  affiliates  and 
students  expended  over  $710  million.  Of  this  amount,  $558.8  million  was  spent  in  direct 
expenditures  within  the  Commonwealth  of  Massachusetts.  In  addition,  an  estimated  $641.2 
miUion  in  indirect  expenditures  was  generated  (based  on  economic  factors  from  the  U.S. 
Department  of  Commerce,  Bureau  of  Economic  Analysis),  resulting  in  a  total  impact  of  $1 .2 
billion  in  1992  alone. 
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In  1992,  Boston  University  directly  employed  over  21,500  people  and  indirectly  created 
approximately  1 1,500  jobs,  providing  a  total  employment  impact  of  close  to  33,000  jobs.  It  was 
estimated  that  students  alone  brought  in  an  additional  $129.7  million  related  to  hving  expenses. 
The  total  direct  and  indirect  economic  impact  from  the  University  in  1 992  was  estimated  to  be 
$396.2  million  in  the  City  of  Boston. 

In  the  1992  fiscal  year,  Boston  University  employed  approximately  2,900  Boston  residents  who 
earned  more  than  $58  million  in  salaries  and  wages.  They  used  more  than  4,500  city  vendors  of 
goods  and  services  with  direct  expenditures  of  more  than  $70  million.  Student  expenditures  in  the 
City  of  Boston  totaled  over  $74  million. 

The  new  School  of  Management  project  will  create  approximately  300  construction  jobs.  It  is 
estimated  that  the  Project  will  also  contribute  over  $1.3  million  in  linkage  payments  to  the  City  of 
Boston  to  be  used  for  job  training  and  affordable  housing  in  accordance  with  Articles  26 A  and 
26b  of  the  Boston  Zoning  Code. 

Tax  Status 

Boston  University  makes  direct  payments  to  the  City  of  Boston  in  the  form  of  taxes,  in-lieu-of-tax 
payments,  fees  and  permits.  In  fiscal  year  1992,  the  University  paid  the  City  of  Boston  over  $2.8 
million.  This  reflects  $1.9  million  in  real  estate  taxes,  $33 1,000  in-Ueu-of-tax  payments,  and 
$577,000  in  fees  and  permits. 

Under  the  1980  Cooperation  Agreement  with  the  City  of  Boston,  notwithstanding  its  tax-exempt 
status,  the  University  voluntarily  pays  real  estate  taxes  on  any  taxable  properties  acquired  after 
1980  within  the  boundaries  defined  in  this  document.  Since  that  time,  the  University  has  paid  a 
total  of  $2  million  in  taxes  and  in-lieu-of  tax  payments.  Accordingly,  the  University  continues  to 
pay  property  taxes  on  the  Project  site  which  were  estimated  to  be  $23,714.07  in  FY  1993. 

Municipal  Services 

As  a  major  urban  institution  in  the  City  of  Boston,  Boston  University  takes  the  responsibility  of 
providing  and  augmenting  major  municipal  services  in  and  around  its  campus.  It  employs  its  own 
police  and  security  forces  365  days  a  year,  24  hours  per  day  to  patrol  the  campus  and  surrounding 
neighborhoods.  University  police  forces  are  also  available  for  on-call  back-up  assistance  to 
Boston  Police,  Brookline  Police  and  State  Police  as  necessary.  They  also  assist  the  City  of 
Boston  in  the  issuance  of  parking  tickets,  which  raised  approximately  $50,000  in  1992. 

The  Boston  University  Physical  Plant  provides  a  variety  of  daily  maintenance  activities  around 
campus.  These  responsibilities  include  maintenance  of  sidewalks,  streets,  and  MBTA  tracks 


Project  Summary  J -14 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


serving  the  campus.  They  also  provide  and  maintain  landscaping  and  perform  rubbish  and  snow 
removal  services.  In  1992,  these  services  were  provided  at  a  cost  of  over  $600,000.  Rubbish 
removal  services  are  provided  for  private  rental  housing  properties  in  addition  to  properties 
ovraed  and  occupied  by  the  University. 

Scholarship  Programs 

The  University  annually  provides  hundreds  of  scholarships  to  residents  of  the  Greater  Boston 
community.  The  Boston  Scholarship  Program  awards  58  full,  four  year  scholarships  to  Boston 
High  School  graduates  every  year.  This  program,  which  is  20  years  old,  is  the  largest  program  of 
its  kind  in  the  United  States.  In  1992,  over  350  scholarships  worth  close  to  $5  million  were 
awarded  to  Boston  public  high  school  graduates,  Boston  city  employees,  Boston  public  school 
teachers,  Boston  parochial  school  graduates,  graduates  of  Bunker  Hill  and  Roxbury  Community 
Colleges,  and  families  of  fire  fighters  killed  in  the  line  of  duty.  Over  the  past  ten  years,  almost  $1 
million  in  aid  has  been  designated  for  City  of  Boston  employees  of  which  63%  has  been  directed 
to  City  of  Boston  employees  attending  the  School  of  Management.  The  cumulative  value  of  such 
scholarships  since  1981  is  over  $33  million.  In  addition,  the  University  provides  scholarships  to 
residents  of  Chelsea  and  Brookline. 

Boston  University  cultivates  a  significant  amount  of  federal  research  dollars,  student  loans,  and 
donations  from  outside  the  state.  In  the  1991-1992  academic  year,  the  University  brought 
approximately  $220  million  to  Boston  in  tuition  and  fees  from  outside  the  state.  It  also  won  $60 
million  in  federal  research  funding  and  brought  in  $37.2  million  in  donations,  $31.5  million  of 
which  were  from  outside  the  state.  Student  loan  activity  associated  with  Boston  University 
totaled  ahnost  $35  million  in  the  1991-1992  academic  year. 

School  of  Management  Community  Programs 

Boston  University  is  committed  to  supporting  the  City  of  Boston  with  targeted  educational 
programs.  In  1987,  the  Boston  Leadership  Academy  was  founded  as  a  jointly  sponsored  institute 
of  the  Boston  University  Schools  of  Management  and  Education.  The  Academy  has  trained  over 
150  teachers,  administrators,  and  principals  to  assume  leadership  positions  in  the  Boston  Public 
School  system.  Over  the  last  two  years,  the  Academy  has  been  actively  involved  in  a  "grass 
roots"  organizing  effort  to  involve  all  members  of  the  Boston  community  in  the  transformation  of 
the  public  school  system.  Through  this  focus,  over  300  parents,  teachers,  and  administrators  have 
been  trained  to  assume  roles  of  leadership  in  their  local  schools.  The  Academy  is  also  actively 
involved  in  recruiting,  training,  and  supporting  school-based  facilitators  to  help  local  schools 
integrate  parents  into  the  decision-making  process.  Notable  alumni  of  the  Boston  University 
School  of  Management  include  Samuel  Gerson,  Chairman  and  CEO  of  Filene's  Basement  Inc.; 
Michael  Grossman,  Chairman  Emeritus  of  Grossman's  Lumber  Co.;  and  Ed  Boudreau,  Jr., 
Chairman  and  CEO  of  John  Hancock. 
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Other  Community  Services 

Boston  University  provides  numerous  educational,  training,  health,  legal  and  cultural  programs 
which  are  directly  and  indirectly  funded  by  the  University.  Boston  University  also  allows  tuition 
reduction  for  City  of  Boston  employees.  The  following  is  a  list  of  program  categories.  A 
summary  description  of  each  program  may  be  found  in  Appendix  A  Boston  University 
Community  Programs. 

Services  to  Educational  Institutions 

Centers,  Institutes,  and  Partnerships 

Student  Teacher  Field  Placements 

Early  Childhood  and  Middle  School  Programs 

Secondary  School  Programs 

Programs  for  Teachers  and  Administrators 

Services  to  Other  Non-Profit  Institutions 

Staff  Training 

Professional/Technical  Assistance 
Volunteer  Staffing 
Funding  and  In-Kind  Donations 

Services  to  Individuals  and  the  Community  at  Large 

Scholarship  Assistance 
Government  and  Community  Affairs 
Health  Care  Services 
Dental  Care  Services 
Athletics/Fitness 
Adult  Education  Programs 
Programs  for  Professionals 
Programs  for  the  Elderly 
Programs  for  People  with  Disabilities 
Mentoring  and  Counseling 
Religious  Education  and  Ministry 
Legal  Assistance 
Charities/Community  Action 
Cultural  and  Intellectual  Programs 
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Project  Benefits 


The  new  School  of  Management  project  is  subject  to  Article  26A  and  26B  of  the  Boston  Zoning 
Code  which  established  linkage  obligations  for  developers  to  ofF-set  impacts  of  large  scale 
development.  Article  26 A  requires  a  payment  toward  low  and  moderate  housing  through  the 
direct  creation  of  housing  or  contribution  to  the  Neighborhood  Housing  Trust.   Similarly,  Article 
26B  requires  a  contribution  to  the  Neighborhood  Housing  Trust  for  training  of  low  and  moderate 
income  people,  or  creation  of  such  jobs  directly  by  the  development.  For  the  Project,  the  nine 
story  alternative  will  generate  approximately  $1,108,500  in  housing  linkage  funds  and 
approximately  $221,700  in  job  linkage  funds  to  the  City  of  Boston.  Furthermore,  the  Project  will 
create  approximately  300  construction  jobs  over  a  two  and  one-half  year  period. 

In  addition  to  the  direct  economic  benefits,  the  new  School  of  Management  project  will  create 
other  positive  benefits  to  the  neighborhood  area.  The  Project  will  result  in  the  revitalization  of  an 
unsightly  block  adding  to  the  vitality  and  safety  along  that  block  of  Commonwealth  Avenue  and 
Sherbom  Street  bordering  the  site.  The  Project  design  includes  landscaped  areas  and  street 
furnishings  along  with  curb-cut  reductions  which  provide  important  pedestrian  and  traflSc  safety 
improvements  along  the  block  as  well  as  pleasing  reUef  fi^om  hard  urban  elements.  The  new 
School  of  Management  also  expands  and  strengthens  the  market  for  Kenmore  Square  area 
businesses  with  the  influx  of  students  and  employees  close  to  the  Square. 

1.10    SUMMARY  OF  ENVIRONMENTAL  ISSUES  AND  MITIGATING 
MEASURES 

A  Draft  Project  Impact  Report  (DPIR)  was  submitted  on  February  19,  1993,  in  accordance  with 
the  October  27,  1992,  Scoping  Determination  issued  by  the  BRA  pursuant  to  the  Project 
Notification  Form  on  the  Boston  University  new  School  of  Management  project.  A  Preliminary 
Adequacy  Determination  on  the  DPER.  was  issued  June  29,  1993.  Since  the  submission  of  the 
DPIR,  a  reduced  scale  alternative  has  been  developed  to  mitigate  concerns  expressed  about 
impacts  fi"om  the  original  ten  story  concept.  This  nine  story  alternative  reflects  elimination  of  one 
floor,  reduction  in  floor  to  ceiling  heights,  and  a  reduction  in  the  height  of  the  mechanical 
penthouse.  This  alternative  offers  a  height  reduction  of  over  18  feet,  elimination  of  approximately 
1 1%  of  gross  square  footage,  and  reduction  to  a  FAR  of  6.5.  This  Final  Project  Impact  Report 
has  been  prepared  in  accordance  with  the  Adequacy  Determination. 

The  following  is  a  summary  of  environmental  topics  and  mitigation  measures  addressed  in  this 
report.  Analyses  of  both  nine  story  and  ten  story  project  alternatives  are  discussed. 
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WIND  -  Chapter  4.0 

Impact 

A  qualitative  assessment  of  the  pedestrian  level  wind  environment  for  the  No-Build  and  Build 
condition  was  conducted  for  the  ten  story  project  alternative.  The  qualitative  findings  reveal  that 
the  ten  story  Build  alternative  wind  conditions  will  generally  increase  along  the  Project  site 
boundaries  along  Commonwealth  Avenue  and  Sherbom  Street,  particularly  in  the  winter.  There 
may  also  be  increased  wind  conditions  along  the  MBTA  stop  in  the  middle  of  Commonwealth 
Avenue  across  fi'om  the  site.  The  qualitative  findings  indicated  that  a  quantitative  analysis  was 
warranted  to  better  assess  a  few  localized  areas  of  accelerated  wind  speeds. 

A  quantitative  analysis  was  subsequently  conducted  in  accordance  with  BRA  guidelines  for  the 
nine  story  project  alternative  which  included  a  specialized  landscaping  plan.  The  quantitative 
analysis  of  the  nine  story  alternative  revealed  that,  overall,  the  Build  condition  creates  moderately 
better  wind  conditions  than  under  the  No-Build  scenario.  Most  locations  will  be  well-suited  for 
pedestrian  use  throughout  the  year  including  the  main  entrances  to  the  Project,  near  the  Boston 
University  dormitory,  and  open  spaces  along  Commonwealth  Avenue.  The  residential  area  along 
Bay  State  Road  and  Sherbom  Street  will  experience  unchanged  or  slightly  improved  wind 
conditions.  Wind  conditions  along  Commonwealth  Avenue  will  be  within  acceptable  levels,  with 
the  exception  of  the  MBTA  waiting  area  located  on  the  median  of  Commonwealth  Avenue,  where 
Build  conditions  will  just  exceed  the  BRA  -  acceptable  levels  for  walking,  primarily  in  the  winter 
time.  The  No-Build  condition  for  the  Commonwealth  Avenue  median  also  exceeds  BRA  levels 
acceptable  for  walking.  Other  locations  reviewed  in  the  Project  area  will  experience  conditions 
similar  to  existing  conditions. 

Mitigation 

The  reduced  height  and  massing  of  the  nine  story  alternative  provide  relief  to  areas  with 
potentially  unacceptable  wind  conditions.  Further  mitigation  is  provided  by  the  development  of  a 
specialized  landscaping  design  which  considered  selection  and  location  of  appropriate  landscape 
materials  to  provide  relief  to  problem  locations.  The  landscaping  design  was  included  in  the 
quantitative  analysis  as  part  of  the  nine  story  project  alternative.  The  University  is  currently 
working  closely  with  the  MBTA  on  shelter  designs  for  the  trolley  stop  and  has  committed  to 
contribute  toward  implementing  these  improvements. 
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SHADOW  -  Chapter  5.0 

Impact 

A  shadow  study  was  conducted  for  both  the  nine  and  ten  story  alternatives  to  identify  net  new 
shadows  cast  by  the  Project  on  pubhc  streets,  walkways,  open  space  and  the  adjacent  historic 
neighborhood.  The  analysis  examined  conditions  during  the  vernal  equinox,  summer  solstice, 
autumnal  equinox,  and  the  winter  solstice  at  9:00  AM,  noon,  and  3:00  PM.  No  new  shadows  are 
cast  upon  Bay  Sate  Road  front  facades  during  the  spring,  summer,  and  fall  season  study  scenarios. 
Some  new  shadows  are  created  by  the  Project,  but  these  are  limited  to  mid-winter  and  generally 
do  not  linger  throughout  the  day.  The  vast  majority  of  the  buildings  impacted  during  the  winter 
months  are  owned  and  occupied  by  the  University. 

The  new  shadows  which  are  created  will  be  most  evident  during  the  winter,  when  the  sun  is  at  its 
lowest,  along  certain  portions  of  Bay  State  Road  and  a  small  section  of  the  southern  bank  of  the 
Charles  River.  Public  areas  and  buildings  on  Bay  State  Road  will  not  experience  a  significant 
change  from  the  existing  shadow  pattern  during  winter  months.  During  the  remaining  nine 
months  of  the  year,  when  outdoor  activities  are  most  frequent,  there  will  be  little  or  no  change  in 
shadow  impacts  to  public  areas. 

Mitigation 

The  nine  story  project  alternative  was  developed  to  minimize  potential  visual  impacts  from  the 
Project.  The  reduced  height  and  bulk  of  the  nine  story  alternative  mitigates  impacts  from  the 
original  ten  story  project  alternative  by  reducing  the  extent  of  shadows  cast  along  the  southern 
bank  of  the  Charles  River,  pedestrian  areas,  and  on  the  historic  buildings  on  Bay  State  Road. 

DAYLIGHT  -  Chapter  6.0 

Impact 

A  daylight  analysis  of  the  Project  was  conducted  for  both  the  nine  and  ten  story  project 
alternatives  using  the  Boston  Redevelopment  Authority  Daylight  Analysis  (BRADA)  model.  The 
analysis  evaluated  the  daylight  values  of  the  Project  from  two  pedestrian  level  view  points,  one  on 
Sherbom  Street  and  one  on  Commonwealth  Avenue.  An  additional  analysis  was  conducted  for 
comparison  purposes  on  a  similar  building  close  to  the  Project  site,  566  Commonwealth  Avenue 
(Kenmore  Tower  Apartments).  The  analysis  revealed  that  daylight  values  for  the  Project  are 
similar  to  the  dayUght  values  of  Kenmore  Tower.  The  daylight  values  for  the  ten  story  project 
alternative  are  approximately  57%  on  Commonwealth  Avenue  and  approximately  51%  on 
Sherbom  Street.  This  compares  to  approximately  52%  for  Kenmore  Tower. 
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Mitigation 


The  nine  story  project  alternative  was  developed  to  mitigate  potential  visual  impacts  from  the 
Project.  The  daylight  analysis  for  the  nine  story  alternative  shows  a  reduced  daylight  obstruction 
value  along  Commonwealth  Avenue  to  approximately  54%.  The  daylight  value  along  Sherbom 
Street  remains  the  same  at  approximately  51%.  The  daylight  values  associated  with  the  Project 
are  appropriate  for  the  character  of  the  Project  site  and  its  location  on  Commonwealth  Avenue 
near  Kenmore  Square,  and  are  in  keeping  with  other  buildings  in  the  area  such  as  Kenmore 
Tower. 

NOISE  -  Chapter  7.0 

Impact 

The  difference  in  noise  impacts  between  the  nine  and  ten  story  project  alternatives  is  minimal. 
The  primary  potential  sources  of  noise  associated  with  the  Project  wtII  be  from  the  building 
mechanical  systems,  garage  exhaust  system,  and  construction  activities.  Potential  impacts  on 
nearby  sensitive  receptors  are  of  particular  concern.  Noise  levels  for  construction  and  operations 
will  comply  wdth  the  Regulations  for  the  Control  of  Noise  in  the  City  of  Boston. 

Mitigation 

The  majority  of  the  building's  mechanical  systems  are  located  in  an  enclosed  mechanical 
penthouse,  approximately  150  feet  from  the  ground  and  set  back  from  the  building's  edge.  The 
emergency  generator  located  in  the  penthouse  will  only  operate  during  emergencies  and  during 
tests  which  will  only  be  conducted  at  times  of  least  impact.  The  noise  produced  by  these  systems 
will  meet,  or  be  lower  than,  noise  levels  allowed  by  the  City  of  Boston.  The  subsurface  parking 
garage  exhaust  fans,  which  emit  air  and  noise  through  louvers,  are  located  in  the  back  alley.  They 
will  be  outfitted  with  duct  silencers  to  reduce  noise  to  acceptable  levels  in  accordance  with  City  of 
Boston  noise  regulations. 

A  Construction  Management  Plan  will  be  submitted  to  the  City  of  Boston  and  implemented.  This 
plan  will  address  noise  issues  associated  with  construction  work  hours,  maintenance  of  engine 
mufflers  and  other  relevant  equipment,  truck  routes,  and  staging  and  handling  of  excavated 
materials.  No  impact  pile  driving  is  anticipated  during  construction.  Construction  impacts  and 
mitigation  are  discussed  separately  in  this  section  and  fully  in  Chapter  11.0,  Construction. 
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Am  QUALITY-  Chapter  8.0 

Impact 

The  difference  in  air  quality  impacts  between  the  nine  and  ten  story  project  alternatives  are 
negligible.  Potential  sources  of  air  pollution  associated  with  the  Project  involve  vehicular  traffic, 
mechanical  systems,  and  construction  activities.  Net  new  vehicle  trips  associated  with  the  Project 
will  be  negligible,  as  the  Project  primarily  relocates  existing  University  uses  in  the  vicinity  and 
there  is  excellent  access  to  public  transportation  and  a  Boston  University  campus  shuttle  bus.  A 
full  discussion  of  transportation  issues  is  found  in  Chapter  14.0,  Transportation.  The  parking 
garage  is  subsurface  and  requires  exhaust  systems  which  are  vented  above  ground.  Other 
mechanical  systems  are  vented  above  the  mechanical  penthouse,  150  feet  above  the  ground. 

Construction  activities  are  not  anticipated  to  generate  significant  air  emissions.  Emissions  will  be 
comprised  principally  of  fugitive  dust  and  exhaust  fi"om  construction  equipment. 

Mitigation 

All  building  mechanical  systems  meet  applicable  state  and  City  of  Boston  air  quality  standards. 
The  garage  exhaust  system  will  have  carbon  monoxide  sensing  devices  with  automatic  on/oflf 
switches  to  maintain  healthy  air  quality  levels  within  the  garage.  Garage  exhaust  louvers  are 
located  in  the  alley,  away  fi"om  pedestrian  activity.  Dust  associated  with  construction  will  be 
controlled  with  regular  application  of  wetting  agents.  Trucks  carrying  debris  will  be  covered. 

Construction  equipment  will  be  maintained  in  good  working  order  to  reduce  equipment  emissions. 
All  exposed  areas  will  be  temporarily  stabilized  to  the  extent  practicable  and  environmentally 
benign  wetting  agents  applied  to  control  fugitive  dust.  Only  licensed  haulers  using  covered  trucks 
will  be  used.  Sweeper  trucks  will  clean  Commonwealth  Avenue  and  Sherbom  Street  on  a  daily 
basis.  Construction  impacts  and  mitigation  are  discussed  separately  in  this  section  and  fully  in 
Chapter  1 1 .0,  Construction. 

SOLD)  AND  HAZARDOUS  MATERIALS  -  Chapter  9.0 

Construction 

Impact 

Construction  techniques  and  the  handling  and  disposal  of  materials  do  not  significantly  differ 
between  the  nine  and  ten  story  alternatives.  Investigations  of  the  Project  site  indicate  the  presence 
of  some  soil  and  groundwater  contamination  largely  from  petroleum  products  formerly  stored  on 
portions  of  the  site.  The  site  investigation  included  seven  test  borings  and  seventeen  test  pits. 
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The  types  and  concentrations  of  compounds  detected  are  consistent  with  previous  site  usage  and 
do  not  constitute  an  imminent  hazard  to  human  health,  safety,  or  to  the  environment. 

Mitigation 

Special  measures  for  the  proper  disposal  of  contaminated  soil  and  groundwater  will  be 
implemented  when  such  contaminants  are  encountered  within  the  limits  of  excavation  during 
construction.  A  draft  Disposal  Management  Plan  (DMP)  has  been  prepared.  The  DMP  outlines 
procedures  for  on-site  classification,  handling,  testing,  and  disposal  of  contaminated  soils.  A  final 
DMP  will  be  part  of  the  construction  documents  and  will  be  binding  on  construction  contractors. 
The  draft  DMP  is  found  in  Appendix  B. 

Temporary  dewatering  will  be  conducted  inside  the  excavation  support  system  to  enable 
foundation  construction.  The  necessary  permits  for  groundwater  discharge  will  be  obtained  fi-om 
Boston  Water  and  Sewer  Commission    Groundwater  quality  and  discharge  will  be  monitored 
and,  if  necessary,  treated  in  accordance  with  such  permits. 

Operations 

Impact 

The  building  will  generate  solid  wastes  typically  associated  with  ofiBce  and  classroom  uses.  The 
wastes  will  be  handled  by  a  licensed  hauler  as  part  of  the  existing  University  solid  waste 
management  system.  There  may  be  slightly  less  solid  waste  generated  fi"om  the  nine  story 
alternative  than  fi'om  the  ten  story  alternative. 

Mitigation 

The  Project  building  is  designed  to  include  dedicated  recycling  areas  on  each  floor.  Each  of  these 
areas  will  accommodate  six  recycUng  bins  for  newspaper,  oflHce  paper,  aluminum,  plastic,  glass, 
and  miscellaneous  items  such  as  styrofoam  cups.  These  recycling  bins  will  be  emptied  regularly  as 
part  of  the  University's  recycling  program. 

GEOTECHNICAL  -  Chapter  10.0 

Impact 

The  difference  in  geotechnical  impacts  between  the  nine  and  ten  story  project  alternatives  is 
negligible  because  subsurface  building  design  remains  essentially  the  same.  Three  levels  of  below- 
grade  parking  are  included  in  both  the  nine  and  ten  story  project  alternatives.  The  building  will  be 
supported  by  a  reinforced  concrete  mat  foundation  bearing  in  the  marine  sand  and/or  clay  soils. 
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The  excavation  for  building  construction  will  require  a  temporary  support  system  and  temporary 
dewatering  within  the  limits  of  the  site. 

Mitigation 

The  University  owns  all  abutting  properties  and  the  majority  of  the  buildings  in  the  vicinity  of  the 
Project  site.  The  University  maintains  a  policy  that  its  structures  be  built  and  maintained  to 
achieve  a  75  to  100  year  life  span.  To  protect  its  property  and  achieve  longevity  goals,  it  is 
imperative  that  no  settlement  or  soil  movement  occurs  during  or  after  construction  of  the  Project. 
This  is  the  primary  factor  in  the  foundation  design  and  construction  techniques  being  considered. 
The  mat  foundation  will  be  designed  as  a  compensating  foundation,  and  long-term,  post- 
construction  settlements  will  be  negligible.  The  below-grade  walls  and  mat  of  the  structure  will 
be  waterproofed,  and  there  will  not  be  a  permanent  foundation  underdrain.  Therefore,  long-term 
groundwater  levels  will  remain  unchanged  after  building  construction. 

Temporary  dewatering  during  construction  will  be  conducted  inside  the  excavation  support 
system.  The  temporary  excavation  support  system  wiU  consist  of  continuous  interlocking  steel 
sheetpiles  that  will  be  installed  along  the  perimeter  of  the  excavation.  The  steel  sheeting  is  a 
relatively  impermeable  temporary  support  wall  selected,  in  part,  to  maintain  existing  water  levels 
outside  the  site  Umits.  An  alternative  excavation  support  system  is  currently  being  considered. 
This  system  would  consist  of  a  soil  mix  wall  similar  to  those  being  used  in  the  Central 
Artery/Tunnel  Project  in  East  Boston.  A  geotechnical  instrumentation  program  will  be  conducted 
during  construction  to  monitor  construction  activities  and  buildings  adjacent  to  the  site.  Although 
significant  changes  to  the  water  table  are  not  anticipated,  a  Groundwater  Protection  Plan  to 
address  any  changes  in  the  water  table  which  might  occur  during  construction  will  be  prepared  for 
review  by  the  BRA.  A  draft  plan  is  included  in  Appendix  B. 

CONSTRUCTION  -  Chapter  11.0 

Impact 

Construction  activities  associated  with  the  nine  story  alternative  are  not  significantly  different 
from  the  ten  story  alternative.  The  Project  wall  be  constructed  over  a  28  month  period  from  the 
spring  of  1994  through  the  fall  of  1996.  The  Project  is  estimated  to  have  an  average  daily  work 
force  of  100  to  120  people  including  construction  workers,  and  University,  architectural,  and 
engineering  staff".  It  is  anticipated  that  construction  hours  will  be  from  7:00  AM  to  3:30  PM. 

Mitigation 

Construction  staging  for  the  Project  will  be  located  on-site  and  at  620  Commonwealth  Avenue,  a 
previous  construction  staging  area.  Displaced  parking  will  be  located  on  campus  at  other 
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University  controlled  lots.  There  is  ample  public  parking  in  the  area  for  construction  workers  and 
excellent  public  transportation  to  the  Project  site.  The  University  will  subsidize  construction 
worker  MBTA  passes  to  further  mitigate  potential  traflBc  and  parking  impacts  during 
construction.  This  is  discussed  further  in  Chapter  14.0,  Transportation.  Designated  truck  traffic 
routes  which  avoid  residential  streets  will  be  utilized. 

Air  quality  impacts  will  be  minimized  through  dust  control  by  wetting  agents  and  inspections  of 
vehicles  on-site.  Noise  impacts  oflF-site  are  not  expected  to  be  significant  as  there  will  be  no 
blasting  or  impact  pile  driving  during  construction.  When  dewatering  is  necessary,  water  will  be 
monitored  for  its  quality,  treated  prior  to  discharge  when  warranted,  and  discharged  into  the 
storm  drain  in  Commonwealth  Avenue.  Construction  techniques  will  be  employed  to  protect 
utilities  from  unnecessary  disruption.  Groundwater  levels  will  be  maintained  during  and  after 
construction  so  as  to  protect  the  foundations  of  adjacent  buildings  from  any  adverse  impacts.  A 
plan  addressing  any  changes  to  the  water  table  during  and  after  construction  will  be  prepared  and 
submitted  to  the  BRA. 

Precautions  will  be  taken  to  protect  public  safety  through  covered  walkways,  fencing.  University 
security  patrols,  and  police  details  as  necessary.  There  will  be  coordination  with  other 
construction  activities  in  the  area.  A  Construction  Management  Plan  will  be  prepared  and 
implemented  before  construction.  This  Construction  Management  Plan  will  address: 

Staging  for  materials  and  machinery 

Traffic  management  plan  and  police  coverage 

Designated  truck  routes  and  waiting  areas 

Pedestrian  safety  and  security 

Dust  and  air  quality  controls 

Dewatering  monitoring  and  treatment  procedures 

Foundation  protection  techniques 

Noise  and  vibration  controls 

Handling  of  excavated  materials 

Rodent  control  measures 

fflSTORIC/ARCHAEOLOGICAL  -  Chapter  12.0 

Impact 

The  new  School  of  Management  project  is  not  located  in  an  historic  district  and  there  are  no 
recorded  archaeological  resources  on-site  .  However,  the  Project  site  is  located  adjacent  to  the 
Bay  State  Road/Back  Bay  West  Architectural  Conservation  District,  with  the  majority  of 
buildings  on  Bay  State  Road  are  owned  and  occupied  by  Boston  University.  The  Project  site  is 
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also  near  the  Charles  River  Basin  District  and  the  potential  exists  for  undocumented 
archaeological  resources. 

An  archaeological  reconnaissance  survey  of  the  site  was  conducted  to  determine  the  potential  for 
the  remains  of  a  prehistoric  fishweir.  The  reconnaissance  revealed  that,  due  to  the  land  and 
topographic  characteristics  of  the  site,  the  site  has  potential  for  undocumented  prehistoric  remains 
in  undisturbed  marine  deposits  below  the  level  of  historic  fill.  As  the  building  construction  will 
include  excavation  for  a  parking  garage,  the  potential  exists  for  encountering  archaeological 
resources  in  previously  undisturbed  marine  deposits. 

An  Archaeological  Monitoring  Program  will  be  implemented  during  construction  to  detect  the 
presence  of  potential  archaeological  resources.  The  monitoring  program  will  be  conducted  in 
conjunction  with  the  installation  of  the  perimeter  wall  and  with  each  level  of  excavated  material. 
In  the  event  artifacts  are  discovered,  a  handling  plan  will  be  developed  in  conjunction  with  the 
Massachusetts  Historical  Commission.  The  specifications  of  a  final  monitoring  program  will  be 
developed  with  the  Boston  Landmarks  Commission  and  the  Massachusetts  Historical  Commission 
prior  to  commencement  of  construction. 

Additional  assessments  of  potential  shadow,  wind,  and  view  impacts  on  the  historic  district  were 
conducted  for  both  the  nine  and  ten  story  project  alternatives.  Some  new  shadow  is  created  along 
the  Charles  River  and  portions  of  Bay  State  Road  during  the  winter  months  but  no  new  shadows 
are  evident  during  the  study  scenarios  for  the  other  seasons  (see  Chapter  5.0,  Shadow).  Visual 
analyses  of  the  proposed  building  from  within  the  historic  district  show  that  the  Project  can  be 
seen  from  the  District,  but  does  not  dominate  its  character.  Wind  conditions  within  the  historic 
district  along  Sherbom  Street  and  Bay  State  Road  will  remain  unchanged  or  will  be  slightly 
improved  as  a  result  of  the  Project  (see  Chapter  4.0,  Wind). 

Mitigation 

The  nine  story  project  alternative  was  developed  largely  to  mitigate  potential  visual  impacts  from 
the  Project  on  the  adjacent  historic  district  and  Charles  River.  As  a  result,  the  wind,  shadow  and 
visual  impacts  resulting  from  the  Project  have  been  reduced.  Design  materials  and  treatment  of 
the  building  highlight  the  use  of  brick,  stone,  and  limestone  colored  pre-cast  concrete  in  a  manner 
compatible  with  nearby  historic  buildings,  such  as  the  Myles  Standish  Hotel  and  other  historic 
buildings  on  Bay  State  Road. 
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INFRASTRUCTURE  -  Chapter  13.0 

Impact 

The  Project  site  is  currently  served  by  water,  storm  drainage  and  sanitary  sewerage  systems  under 
the  ownership  and/or  control  of  the  Boston  Water  and  Sewer  Commission  (BWSC).  Water 
supply  and  sewage  treatment  services  are  provided  to  BWSC  by  the  Massachusetts  Water 
Resources  Authority  (NfWRA).  Stormwater  runoff  is  diverted  primarily  into  the  BWSC  Muddy 
River  conduit.  The  nine  story  alternative  will  generate  a  slightly  reduced  utility  demand  compared 
to  the  ten  story  alternative,  but  this  reduction  is  not  enough  to  justify  downsizing  service 
cormections  to  the  building. 

Water 

The  peak  domestic  water  demand  created  by  the  Project  has  been  estimated  to  be  237  gallons  per 
minute  (GPM)  for  the  nine  story  alternative,  reduced  from  258  GPM  for  the  ten  story  alternative. 
Domestic  water  service  will  be  supplied  by  the  existing  16-inch  low  service  water  main  located  in 
Commonwealth  Avenue. 

Fire  Protection 

Estimated  fire  protection  water  demand  for  both  the  nine  and  ten  story  project  alternatives  is 
1,250  GPM.  Fire  protection  service  will  be  supplied  by  the  existing  16-inch  low  service  water 
main  located  in  Commonwealth  Avenue. 

Sanitary  Sewage 

Sanitary  sewage  generated  by  the  ten  story  alternative  was  estimated  to  be  approximately  49,575 
gallons  per  day  (GPD),  which  is  reduced  to  46,870  GPD  with  the  nine  story  alternative.  The 
sewage  will  be  conveyed  from  the  site  via  a  12-inch  sanitary  sewer  connection  to  an  existing  18- 
inch  sewer  line  located  in  Commonwealth  Avenue.  This  existing  1 8-inch  line  contributes  to  a 
sewer  network  which  discharges  into  the  Charles  River  Valley  Sewer. 

Stormwater 

Stormwater  runoff  from  the  site  will  not  increase  over  current  levels.  The  existing  site  functions 

as  a  parking  lot  wdth  an  impervious  bituminous  concrete  surface.  The  Project  will  serve  to  slightly 

reduce  the  amount  of  runoff  by  the  addition  of  landscaped  areas  on  the  site.  Stormwater  will  be 

routed  from  the  site  into  an  existing  18-inch  storm  drain  located  in  Commonwealth  Avenue.  This 

pipe  increases  first  to  21  inches,  then  to  24  inches  before  it  discharges  into  the  Muddy  River 

conduit. 

As  the  Project  eliminates  surface  parking,  it  will  improve  the  quality  of  stormwater  runoff  and 
reduce  the  potential  for  discharge  of  oil  and  other  vehicular  related  contaminates  into  the  storm 
water  system.  The  nine  and  ten  story  alternatives  will  produce  the  same  resuhs. 
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Other  Utilities 

Other  utility  services  such  as  electrical,  telephone/telecommunications  and  natural  gas  will  be 

provided  by  private  utility  companies. 

Mitigation 

Through  ongoing  discussions  and  meetings  with  BWSC,  and  other  utility  companies,  it  has  been 
determined  that  there  is  sufficient  capacity  to  support  all  utihties  needed  to  service  the  Project.  It 
is  anticipated  that  BWSC  will  be  able  to  meet  the  water  and  sewer  demands  of  both  the  nine  and 
ten  story  project  alternatives  with  the  existing  systems.  The  building  design  incorporates  water 
conservation  techniques  which  minimize  the  water  use  through  employment  of  water  saving 
plumbing  fixtures,  efficient  air  conditioning  systems,  and  an  irrigation  system  which  minimizes 
demands  on  utility  systems.  Energy  saving  devices  are  also  included  in  the  mechanical  systems  of 
the  Project.  Oil/water  separators  will  be  employed  in  the  drains  from  the  parking  garage  to 
protect  water  quality. 

TRANSPORTATION  -  Chapter  14.0 

Impact 

As  the  new  School  of  Management  project  will  replace  existing  academic  facilities  on  the  campus, 
it  will  not  result  in  a  significant  addition  of  students,  faculty,  or  staff  to  the  campus  transportation 
system.  The  difference  between  the  nine  and  ten  story  alternatives  on  transportation  impacts  is  so 
small,  that  to  be  conservative,  the  ten  story  numbers  are  used  throughout  the  analyses.  On  a  daily 
basis,  the  Project  is  expected  to  generate  a  total  of  approximately  228  new  vehicle  trips. 
Approximately  57  of  these  trips  are  expected  to  occur  in  each  of  the  morning  and  evening  peak 
hours.  Two  signalized  intersections  in  the  vicinity  of  the  Project  site  were  analyzed  for  traffic 
impacts.  The  analysis  showed  that  both  intersections  operate  at  Level-of-Service  (LOS)  D  or 
better  under  existing  conditions.  In  the  future,  under  No-Build  conditions,  the  Kenmore  Square 
intersection  is  forecast  to  decline  to  LOS  E  from  LOS  D  during  the  morning  peak  hour.  No 
decline  in  LOS  or  degradation  of  intersection  operations  is  anticipated  as  a  result  of  the  proposed 
development. 

The  parking  element  of  the  Project  balances  the  need  to  protect  the  adjacent  neighborhoods  from 
unwelcome  parking  burden  from  the  Project  and  also  encourage  the  use  of  alternative  modes  of 
travel  such  as  public  transportation,  walking,  and  bicycling.  The  additional  89  parking  spaces 
constructed  with  this  Project  will  accommodate  the  uses  on  site,  including  most  of  the  demand 
from  the  Executive  Education  Center.  The  Project  is  not  anticipated  create  any  significant 
increases  in  parking  demand  except  associated  with  the  Executive  Education  Center  activities. 
On  days  when  average-attendance  training  seminars  are  occurring  (about  80  participants),  it  is 
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estimated  that  up  to  40  additional  parking  spaces  would  be  needed.  This  additional  demand  can 
be  accommodated  on  the  site.  A  few  times  per  year,  the  Executive  Education  Center  will  be  used 
to  its  full-capacity  (240  participants)  requiring  an  estimated  120  parking  spaces.  On  these 
occasional  days,  the  University  will  park  attendees  at  the  site  and  at  other  nearby  locations  such  as 
the  Bay  State  Road  lot,  the  700  Commonwealth  Avenue  garage,  and  elsewhere  to  discourage 
parking  in  nearby  neighborhoods. 

The  new  School  of  Management  project  is  forecast  to  generate  a  total  of  750  transit  trips  per  day. 
Fewer  than  100  of  these  trips  will  be  new  to  the  Charles  River  campus  and,  therefore,  the  impacts 
on  overall  transit  operations  wiU  be  negligible. 

Mitigation 

The  mitigation  plan  developed  for  the  Project  identifies  a  variety  of  measures/actions  and  efforts 
aimed  at  proper  management  of  transportation  in  the  area.  A  Transportation  Access  Plan 
Agreement  which  will  detail  mitigation  measures  in  the  following  categories  will  be  prepared  and 
implemented; 

•  Travel  Demand  Management 

This  will  include  initiatives  in  ridesharing,  public  transportation  promotion,  a 
Transportation  Awareness  Day,  bicycle  transportation,  variable  work  hours,  a 
preferential  parking  program,  and  transit  pass  sales. 

•  Vehicle  Access  and  Circulation 

This  will  include  improved  signal  operations,  consoUdation  of  curbcuts  to  the  site,  and 
continued  enforcement  of  traffic  and  parking  regulations. 

•  Public  Transportation 

The  University  will  continue  its  maintenance  program  for  the  MBTA's  Green  Line 
median  strip  adjacent  to  the  school,  and  will  continue  its  support  for  the 
circumferential  transit  Une  planning. 

•  Pedestrian  A  ccess  and  Circulation 

Strategies  in  this  category  include  handicapped  access,  landscape  improvements,  and 
pedestrian  safety  measures. 

•  Transportation  Coordination 

The  University  anticipates  continued  close  cooperation  with  the  City  of  Boston  in 
promoting  traffic  and  pedestrian  safety  and  efficiency.  The  University  anticipates 
updating  its  campus- wdde  parking  master  plan  in  conjunction  with  the  1 996  Campus 
Master  Plan  renewal. 
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•  Construction  Traffic  Management 

This  element  involves  preparation  of  a  construction  traffic  management  plan, 
designated  truck  routes,  covered  pedestrian  walkways,  on-site  storage  areas  for 
construction  materials,  truck  waiting  areas,  and  police  officer  traffic  management.  The 
University  will  subsidize  construction  worker  MBTA  passes  to  contribute  to  traffic 
and  parking  mitigation. 

•  Monitoring  Program 

The  University  is  committed  to  arriving  at  a  reasonable  set  of  travel  demand  reduction 
goals  and  will  monitor  development-generated  transportation  and  parking 
characteristics. 

1.11    REGULA  TOR  Y  CONTROLS  AND  PERMITS 

State  Approvals 

Private  projects  requiring  state  permits  may  be  subject  to  state  environmental  review  under  the 
Massachusetts  Environmental  Policy  Act  (MEPA).  Projects  which  exceed  stipulated  size  or 
impact  thresholds  are  required  to  file  an  ENF  and,  in  some  cases,  an  Environmental  Impact 
Report  (EIR).  An  ENF  was  filed  on  the  new  School  of  Management  project  on  October  30, 
1992,  based  on  the  potential  for  the  use  of  Health  and  Educational  Facilities  Authority  (HEFA) 
financing  for  the  Project.  A  Certificate  on  the  ENF  was  issued  on  December  9,  1992,  requiring 
the  preparation  of  an  Environmental  Impact  Report.  However,  as  the  University  subsequently 
decided  it  did  not  intend  to  pursue  HEFA  financing  in  connection  with  the  Project.  A  NPC  was 
subsequently  filed  with  the  MEPA  Unit  on  January  13,  1993,  documenting  this  change.  A 
Certificate  on  the  NPC  was  issued  on  March  19,  1993,  and  it  was  determined  that  an  EIR  is 
required.  An  EIR  is  being  prepared  in  accordance  with  the  Certificate. 

Other  state  approvals  are  limited  to  a  sewer  connection  permit  issued  by  the  Massachusetts 
Department  of  Environmental  Protection  and  review  by  the  Massachusetts  Historical  Commission 
(MHC).  MHC  has  been  presented  with  the  reduced  scale  alternative  for  the  Project.  It  is 
anticipated  that  MHC's  review  will  be  concurrent  with  the  MEPA  review.  The  Massachusetts 
Department  of  Environmental  Protection  is  famiUar  with  the  Project  through  the  MEPA  process. 
A  sewer  extension  and/or  connection  permit  application  will  be  filed  with  DEP  toward  the  end  of 
the  MEPA  process.  If  necessary,  a  filing  under  Chapter  21E  of  the  Massachusetts  Contingency 
Plan  will  be  submitted  for  the  Project  site. 

Boston  Redevelopment  Authority 

While  the  Boston  Zoning  Code  does  not  require  the  preparation  of  a  Project  Notification  Form 
(PNF)  or  a  Project  Impact  Report  (PIR)  for  the  new  School  of  Management  because  the  Project 
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site  is  not  within  the  boundaries  of  the  Article  3 1  review  area,  the  proponent  recognizes  the 
importance  of  the  City  of  Boston  goals  and  interests  embodied  in  Article  3 1  and  the  important 
urban  location  of  the  Project.  Furthermore,  the  BRA  has  already  approved  a  Master  Plan  for  the 
Boston  University  Charles  River  Campus  provided  by  the  proponent.  Therefore,  the  University  is 
voluntarily  submitting  a  Project  Impact  Report  in  connection  with  the  Project.  A  Draft  PIR  was 
filed  February  19,  1993,  and  a  Preliminary  Adequacy  Determination  issued  June  29,  1993.  On 
June  24,  1993,  the  BRA  Board  voted  to  recommend  approval  of  the  PDA  designation  for  the  site 
to  the  Boston  Zoning  Commission  (see  "City  of  Boston  Approvals"  following)  and  to  recommend 
approval  of  zoning  relief  to  the  Boston  Board  of  Appeal.  The  Schematic  Design  of  the  Project 
was  approved  concurrently  with  the  June  24,  1993,  BRA  Board  vote.  Further  design  review  is  in 
progress. 

City  of  Boston  Approvals 

The  BRA  has  petitioned  to  have  the  Boston  Zoning  Commission  designate  the  site  as  a  Planned 
Development  Area  (PDA)  pursuant  to  Section  3-1  A(a)  of  the  City  of  Boston  Zoning  Code.  The 
Commission  heard  and  approved  the  PDA  on  August  18,  1993.  This  designation  permits  the 
development  of  the  site  in  accordance  with  the  Development  Plan  approved  by  the  BRA.  This 
procedure  was  also  identified  for  this  site  in  the  approved  "Charles  River  Campus  Master  Plan." 

According  to  the  maps  accompanying  the  Boston  Zoning  Code,  the  Project  site  is  located  in  a  B- 
4,  or  General  Business  zoning  district.  Colleges  and  universities  granting  degrees  by  authority  of 
the  Commonwealth  of  Massachusetts  are  conditional  uses  in  B-4  zoning  districts.  The  proponent 
is  now  preparing  to  apply  to  the  Boston  Board  of  Appeal  for  exceptions  to  certain  provisions  of 
the  Boston  Zoning  Code,  including  provisions  regarding  uses  allowing  colleges  and  Universities 
granting  degrees,  library  uses,  limited  food  sales,  floor  area  ratio,  parking  garages,  oflf-street 
loading,  signage,  side  and  rear  yard,  and  parapet  setback  requirements. 

Meetings  with  the  Boston  Department  of  Public  Works,  Boston  Transportation  Department 
(BTD)  and  Public  Improvement  Commission  (PIC)  have  been  held  to  discuss  changes  to  the 
street  and  curb.  A  PIC  hearing  is  anticipated  for  final  approval.  There  will  be  fiirther  meetings 
with  BTD  to  finalize  a  Transportation  Access  Plan  Agreement  and  Construction  Management 
Plan.  Contact  with  all  necessary  reviewing  and  permitting  agencies  are  ongoing.  Meetings  and 
discussions  with  the  BWSC  are  ongoing.  Water  and  sewer  connection  approvals  and  a 
construction  dewatering  permit  wall  be  needed.  Connection  permit  applications  will  be  submitted 
to  MWRA  simultaneously  vsdth  BWSC  applications. 

Anticipated  approvals  are  summarized  on  the  following  table. 
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STATE  AGENCY 

APPROVAL 

Executive  Office  of  Environmental  AflFairs 

MEPA  Certificate  of  Compliance 

Department  of  Environmental  Protection 

Compliance  with  Massachusetts 

Contingency  Plan 
Sewer  Extension  and/or 

Connection  Permit 

Massachusetts  Water  Resources  Authority 

Sewer  Use  Discharge  Permit 

Massachusetts  Historical  Commission 

Finding  of  No  Adverse  Effect 

MUNICIPAL  AGENCY 

APPROVAL 

Boston  Redevelopment  Authority 

Approval  of  PDA/DIP 
Design  Review  Approval 
Zoning  Recommendations 

Boston  Employment  Commission 

Construction  Employment  Plan 

Boston  Zoning  Commission 

Planned  Development  Area 
Designation 

Boston  Board  of  Appeal 

Zoning  Exceptions 

Boston  Committee  on  Licenses 

Inflammable  Materials  Storage  Lie. 
Garage  Permit 

Boston  Fire  Department 

Fire  Apparatus  Access  Approval 
Permit  for  Maintenance  of  Fire 
Protection  Equipment 

Boston  Inspectional  Services  Department 

Demolition  Permit 
Building  Permit 
Certificate  of  Occupancy 

Boston  Water  and  Sewer  Commission 

Sewer  Connection  Approval 
Water  Cormection  Approval 
Construction  Dewatering 
Discharge  Pel  mit 

Boston  Department  of  Public  Works 

Curb  Cut  Permit 
Street  Opening  Permit 
Street  Occupancy  Permit 
Approval  for  sign,  awning,  hood, 
canopy  or  marquee 

Boston  Public  Improvement  Commission 

Approval  of  Modifications  to  Curb 

Boston  Civic  Design  Commission 

Design  Review 

Boston  Transportation  Dept. 

Transportation  Access  Plan 

Agreement 
Construction  Management  Plan 
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1. 12    BRA  PRELIMINARY  ADEQUACY  DETERMINA  TION  ON  THE 
DRAFT  PROJECT  IMPACT  REPORT 


Project  Summary  1-32 


Boston 

Redevelopment 

Authority 

Riymond  L.  Flynn,  Mayor 

Clarence  J.  Jones,  a^iiTTTUTj  June29,    1993 

Paul  L.  Barren,  Director 

Mr.  Paul  Rinaldi,  Director 
Office  of  Space  Management 
Boston  University 
25  Buick  Street 
Boston,  MA  02215 

Dear  Mr.  Rinaldi: 

Re:    School  of  Management  Project:   Preliminary  Adequacy  Determination 

This  letter  is  the  Preliminary  Adequacy  Determination  (the  Determination)  of  the 
Boston  Redevelopment  Authority  (BRA)  with  resfject  to  the  Draft  Project  Impact 
Report  (DPIR)  submitted  by  Boston  University  regarding  the  Proposed  Project. 

The  Proposed  Project  is  being  reviewed  pursuant  to  multiple  sections  of  the  Code. 
The  BRA  is  issuing  the  Determination  pursuant  to  Section  31-5  of  the  Boston  Zoning 
Code  (Code).  The  Determination  requests  additional  information  required  by  the  BRA 
in  order  to  proceed  with  its  project  review  pursuant  to  Article  31  of  the  Code  which 
Boston  University  voluntarily  agreed  to  undergo. 

The  BRA  has  made  a  preliminary  finding  based  on  the  level  of  information  in  the  DPIR 
that  the  Proposed  Project,  without  proper  mitigation  measures,  may  cause  some 
adverse  impacts.  The  Technical  Appendix  attached  to  this  letter  identifies  specific 
areas  of  concern  and  requests  preparation  of  additional  information  and  investigation 
of  additional  mitigation  measures.  Apart  from  these  issues,  the  balance  of  the  DPIR 
submitted  is  sufficient  to  satisfy  the  scoping  requirements. 

Article  31  of  the  Code  sets  out  a  comprehensive  procedure  for  project  review  and 
requires  the  promulgation  of  a  Final  Adequacy  Determination  (FAD)  prior  to  the 
issuance  of  a  building  permit.  The  FAD  is  issued  upon  determination  by  the  BRA  that 
the  Rnal  Project  Impact  Report  provides  satisfactory  evidence  that  adequate  mitigation 
strategies  have  been  generated  for  all  potential  adverse  impacts  for  the  proposed 
project.  We  look  f onward  to  reviewing  the  Final  Project  Impact  Report. 

Sincerely, 

Beverley  E.  Johnson 
Assistant  Director  for  Institutional 
Planning  and  Development 

One  Cit>-  Hall  Square 
Boston,  MA  02201-1007 
Telephone  (617)  722-4300 
Fax  (617)  367-5916 


TECHNICAL  APPENDIX 

TO  THE 

PRELIMINARY  ADEQUACY  DETERMINATION 

FOR 

THE  BOSTON  UNIVERSITY 

SCHOOL  OF  MANAGEMENT  PROJECT 

I.        DEVELOPMENT  REVIEW  REQUIREMENTS  -  ARTICLE  31 

Article  31  of  the  Boston  Zoning  Code  promulgates  a  process  by  which  large-scale 
development  projects  are  reviewed  by  the  Boston  Redevelopment  Authority  (BRA)  and 
the  public  to  ensure  that  they  enhance  the  public  welfare.   In  its  review  of  the  Draft 
Project  Impact  Report  (DPIR)  of  the  School  of  Management  Project  and  the  public 
comments  which  were  received,  the  BRA  has  identified  a  number  of  project  issues. 
Some  will  require  additional  analysis  and  clarification  and  others,  where  the  current 
level  of  analysis  indicates  the  potential  for  adverse  project  impacts,  will  require  either 
additional  mitigation  measures  or  modification  of  the  project  or  both.  The  proponent 
must  adequately  respond  to  the  issues  that  are  raised  herein  in  its  submission  of  the 
Final  Project  Impact  Report  (FPIR)  in  order  for  the  BRA  to  find  the  project  mitigation 
measures  satisfactory  and  issue  a  Final  Adequacy  Determination  (FAD).  The 
following  is  a  description  of  the  BRA's  review  of  the  DPIR  and  the  additional 
information  which  must  be  included  in  the  FPIR. 

A.      General  Information 

The  general  information  provided  is  sufficient  except  with  regard  to  the  following. 

The  discussion  of  municipal  tax  revenues  on  pages  1-16  and  2-19  needs  to  more 
clearly  define  the  current  payment-in-lieu  of  taxes  paid  on  the  site  and  estimate  the 
future  annual  payment-in-lieu-of  taxes  to  be  paid  by  the  proponent. 

The  discussion  of  the  zoning  relief  needed  for  the  project  on  pages  1-27  through  1-29 
is  inadequate.  The  proponent  needs  to  identify  in  what  ways  the  proposed  project 
violates  the  Boston  Zoning  Code  and  provide  an  explanation  and  justification  for 
gaining  the  zoning  relief  sought. 

The  statement  (p.  14-1)  that  virtually  no  increase  in  employment  is  associated  with  the 
project  should  be  clarified,  for  it  conflicts  with  statements  made  on  pages  3-7  and  3-8. 
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B.  Transportation  Component 

The  Access  Plan  (DPIR  Sec.  14)  estimates  that  a  total  of  2,125  dally  vehicle  trips  will 
be  generated  by  the  new  building.   However,  the  Access  Plan  also  states  that  the 
great  majority  of  the  trips  are  already  being  made  to  the  BU  campus  at  various 
locations;  and  that  the  increase  of  daily  trips  to  the  site,  as  a  function  of  on-site 
parking  rather  than  building  square  footage,  will  be  only  228. 

The  discussion  of  the  number  of  parking  spaces  in  the  area  (p.  14-36)  should  be 
clarified.   More  information  should  be  provided  on  losses  and  increases  in  recent 
years.  The  Environment  Department  staff  believes  that  the  number  of  pari<ing  spaces 
proposed  should  be  reduced,  especially  in  light  of  the  close  proximity  of  the  Green 
Line  to  the  site  and  the  proponent's  expressed  desire  to  develop  an  efficient  site. 
Therefore,  more  detailed  information  is  needed  on  pari<ing  demand  management,  trip 
reduction  programs,  and  ride  sharing.  The  demand  reduction  measures  (Section  14.8) 
to  be  undertaken  by  the  proponent  need  to  be  specified.  Also,  the  discussion  of 
mitigation  measures  in  this  section  needs  to  include  "vehicle  access  and  circulation" 
strategies. 

The  Transportation  Access  Plan  Agreement  must  take  into  consideration  impacts  of 
the  project  on  traffic  flow  in  Kenmore  Square  and  should  resolve  the  other  outstanding 
traffic  and  transportation  issues  associated  with  the  proposed  project  as  well. 

The  discussion  on  page  14-49  regarding  loading  needs  to  be  expanded. 

Regarding  bicycle  transportation  (pp.  14-53  and  14-53),  clarification  is  needed  as  to 
whether  the  project  will  provide  bicycle  storage  facilities. 

It  is  appropriate  to  take  stock  of  the  impacts  of  BU's  entire  campus  on  the 
transportation  system.  Therefore  a  campus  transportation  master  plan  should  be 
prepared  prior  to  the  renewal  of  Boston  University's  Master  Plan  in  1996.  The 
proposed  transportation  master  plan  will  show  the  overall  supply  and  demand 
relationship  to  the  B.U.  campus. 

C.  Environmental  Protection  Component 

In  general,  the  DPIR  has  sufficiently  described  the  environmental  impacts  of  the 
proposed  School  of  Management  project  and  has  responded  to  the  scoping 
requirements.  Nonetheless,  additional  information  is  needed  in  the  FPIR  for  the 
purposes  of  obtaining  additional  clarification. 

One  general  observation  is  that  in  many  sections  of  the  document,  especially  in  the 
Urban  Design  chapter,  the  references  in  the  text  to  particular  figures  need  further 
clarification.   (For  example,  the  discussion  on  "Height"  (p.  3-10)  references  Figures  3-1 
through  3-4  as  illustrating  how  the  project  fits  into  its  context.  Rather,  these  figures 
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illustrate  facade  detailing,  not  urban  context.)  The  FPIR  needs  better  editing  in  this 
respect.  Specific  comments  are  described  below. 

1.  Wind 

The  descriptions  contained  in  the  text  indicate  that  the  proposed  building  will  create 
uncomfortable  conditions  at  several  locations,  including  in  particular  Sherborne  Street 
adjacent  to  the  project,  the  alley  between  the  project  and  the  existing  BU  dorm,  the 
"T"  pedestrian  waiting  areas  located  on  the  Commonwealth  Avenue  median,  and 
several  locations  along  Commonwealth  Avenue,  especially  at  the  building  corners. 
Since  the  wind  analysis  included  existing  landscaping  as  a  mitigation  strategy,  it  is 
apparent  that  considerably  more  mitigation,  such  as  significant  additional  landscaping, 
will  be  required  in  order  to  produce  acceptable  wind  conditions.  Additional  information 
should  also  be  provided  in  the  FPIR  on  what  type  of  mitigation  strategies  will  be 
undertaken  to  address  wind  velocities  at  the  MBTA  Green  Line  waiting  area  along 
Commonwealth  Avenue. 

The  FPIR  should  include  all  available  quantitative  data  that  was  used  to  evaluate  wind 
speeds.  The  text  describes  both  annual  and  seasonal  conditions,  but  again  no 
specific  data  are  included  in  the  document. 

It  is  assumed  that  the  figures  of  wind  flow  patterns  (Figures  4-6  through  4-9)  represent 
annual  conditions;  this  should  be  clarified. 

It  would  be  useful  for  the  evaluation  to  also  have  the  analysis  for  the  other  twelve  wind 
directions  (even  if  only  in  summary)  and  the  relevant  data,  included  in  the  FPIR,  even 
though  only  the  four  wind  directions  included  in  the  analysis  have  the  greatest 
influence  on  increased  wind  activity. 

2.  Shadow 

For  the  sake  of  clarity,  it  is  recommended  that  the  shading  for  the  shadow  drawings 
be  reversed,  Le^,  the  existing  shadow  be  in  the  light  gray  and  the  new  shadow  be  in 
black. 

The  FPIR  should  clarify  whether  all  shadows  were  studied  at  Eastern  Standard  Time, 
or  Eastern  Daylight  Savings  Time. 

3.  Daylight  Analysis 

The  daylight  analysis  is  generally  adequate.  Commonwealth  Avenue  is  among 
Boston's  widest  boulevards,  with  a  right-of-way  of  160  feet  in  this  area  (and  wider  in 
the  Back  Bay).   Because  many  of  the  buildings  are  set  back  from  the  property  line  up 
to  an  additional  20  feet,  the  effective  building-to-building  distance  across  some  points 
of  Commonwealth  Avenue  in  this  area  is  about  200  feet. 
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The  values  obtained  for  the  three  vantage  points  examined  in  the  DPIR  were  close 
enough  to  establish  a  basis  for  extended  discussion. 

4.  Air  Quality 

The  cartx)n  monoxide  sensing  system  within  the  garage  will  operate  to  maintain  CO 
levels  within  the  garage  below  maximum  standards.   However,  the  excess  CO  will  be 
exhausted  into  the  rear  alley.  The  FPIR  should  indicate  the  CO  concentrations  at  the 
exhausts.  The  location  and  elevation  of  the  exhaust  vents  also  should  be  described. 
Also,  the  interior  garage  standards  to  which  CO  levels  will  be  maintained  should  be 
indicated. 

5.  Solid  and  Hazardous  Wastes 

The  hazardous  wastes  site  analysis  indicates  that  some  soil  and  groundwater 
contamination  exists  on  the  site  and  may  require  treatment  prior  to  disposal 
(groundwater)  or  other  site  remediation.  One  soil  sample  showed  particularly  high 
levels  of  lead,  which  will  require  special  handling.  The  text  noted  that  additional 
testing  is  on-going.  The  results  of  this  testing  should  be  included  in  the  FPIR. 

More  detail  should  be  provided  on  the  remediation  plan  (soils  management)  in  the 
FPIR. 

The  extensive  provisions  for  recycling  which  will  be  included  in  the  project  are  a  very 
positive  sign.  The  building  design  should  incorporate  a  storage  area  for  recycling 
programs. 

6.  Noise 

The  section  on  operational  noise  is  generally  adequate.  The  elevation  of  the  "Upper 
Floor"  noise  receptors  should  be  specified  (Table  7-1).  The  location  and  elevation  of 
the  garage  exhaust  and  supply  fans  should  be  specified  (indicate  on  a  floor  plan).   It 
would  appear  as  if  the  garage  exhaust  and  supply  fans  on  the  north  side  of  the 
proposed  building  have  the  most  potential  to  impact  sensitive  receptors.  Special  care 
should  be  taken  to  ensure  compliance  from  these  fans. 

7.  Geotechnical  Impact 

Boston  University,  through  its  geotechnical  consultant  shall  prepare  a  plan  to  address 
any  and  all  changes  in  the  water  table  which  might  occur  during  constnjction  and  after 
the  project  has  been  completed.  The  plan  should  be  described  in  the  FPIR  and  also 
made  available  to  area  property  owners  as  a  stand  alone  report.  The  plan  shall  be 
reviewed  by  the  Authority. 
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8.      Constaiction  Impacts 

The  DPIR  is  adequate  with  respect  to  this  issue.   Careful  compliance  with  City 
regulations  and  with  the  Projec  t  Constmction  Management  Plan  should  adequately 
mitigate  these  project  impacts. 

D.  Urban  Design  Component 

The  DPIR  presented  a  concept  for  the  proposed  School  of  Management  that  was 
identical  to  the  Project  Notification  Form,  a  183  foot  high,  366,200  square  foot  building 
with  an  FAR  of  7.8.  The  Scoping  Determination  expressed  concerns  that  a  building  of 
this  scale  would  not  be  compatible  with  the  existing  context  and  required  that  the 
DPIR  include  appropriate  massing  studies. 

Since  the  DPIR  submission,  B.U.  has  agreed  to  address  the  urban  design  issues  by 
reducing  the  building  height  and  mass.  The  result  is  a  reduction  of  the  building's 
visual  impact  especially  when  viewed  from  Bay  State  Road  and  the  Charles  River 
Esplanade.  Although  this  height  reduction  addresses  issues  raised  in  the  Scope, 
concerns  remain  for  the  proposed  Commonwealth  Avenue  facade  and  its  compatibility 
to  the  adjacent  stmctures.  The  facade  details  and  fenestration  pattern  tend  to 
accentuate  the  bulk  of  the  building  and  the  positive  efforts  to  organize  the  building  in  a 
classical  manor  with  a  base,  middle  and  top  are  minimized  by  the  setbacks  that  were 
intended  to  reduce  the  building  mass  (p.  3-11).  The  FPIR  should  address  the  impact 
of  the  building  setbacks  and  examine  altemative  detailing  and  window  fenestration  that 
could  reduce  the  perceived  building  mass.  These  issues  will  also  be  addressed  during 
the  BRA  Design  Review  Process. 

The  following  are  specific  comments  regarding  the  urban  design  analysis  and 
references  in  the  DPIR  and  must  be  addressed  and/or  corrected  in  the  FPIR. 

The  Boston  University  Master  Plan  was  approved  by  the  Boston  Redevelopment 
Authority  in  1987.  The  institutional  master  plan  is  an  important  instrument  by  which 
the  BRA  seeks  to  ensure  that  institutional  expansion  is  consistent  with  approved 
master  plans.  The  FPIR  should  include  more  clarity  regarding  future  use  of  the 
remaining  portion  of  Site  Q. 

The  method  used  to  create  the  perspective  renderings  distorts  the  tnje  relationship  of 
the  proposal  to  other  context  buildings.  These  perspective  renderings  should  be 
corrected  with  particular  attention  being  paid  to  the  height  relationships  to  the  context, 
especially  the  Project's  massing  as  depicted  in  Figures  3-8  and  3-9. 

E.  Historic  Resources  Component 

The  Proposed  Project  can  enhance  this  part  of  Commonwealth  Avenue,  just  west  of 
Kenmore  Square.  The  building,  however,  must  be  in  harmony  with  the  surrounding 
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area.  The  proposed  building  will  form  a  backdrop  to  two  historic  resources:  The  Bay 
State  Road/Back  Bay  West  Architectural  Conservation  District,  a  designated  local 
landmark  also  listed  on  the  State  Register  of  Historic  Places,  and  the  Charles  River 
Basin,  listed  on  the  National  Register  as  well  as  the  State  Register  of  Historic  Places. 
We  note  that  the  Bay  State  Road  district  immediately  abuts  the  Proposed  Project  site 
to  the  north  and  is  characterized  by  the  late  19th-  and  early  20th-century  brick 
townhouses  three-five  stores  in  height.  Specific  comments  follow: 

The  School  of  Management  Building  is  compatible  with  its  surroundings  in  terms  of 
materials  and  colors.  The  ground  floor  treatment  will  have  a  positive  streetscape 
impact  and  the  building  footprint  greatly  strengthens  the  streetwalls  along 
Commonwealth  Avenue  and  ShertDorne  Street.  The  proposed  modifications  to  the 
building  scale,  height,  and  massing  represent  a  good  faith  effort  to  address  the  urban 
design  concerns  raised  during  the  review  process.  The  FAR  for  the  proposed  building 
has  been  reduced  from  7.8  to  6.5.  The  size  of  the  building  has  been  reduced  from 
366,000  gross  square  feet  to  321 ,700  gross  square  feet  and  the  number  of  stories  has 
been  reduced  from  ten  to  nine. 

Historical  research  and  geotechnical  studies  of  the  project  area  indicate  that  the 
eastem  portion  of  the  site  contains  undisturiaed  marine  deposits  below  the  historic 
landfill.  The  Boylston  Street  Fishweir  Site,  listed  on  the  National  Register  of  Historic 
Places,  is  located  approximately  one  mile  east  of  the  site.  There  is  therefore  some 
likelihood  that  archaeological  deposits  are  present  at  this  site,  such  as  the  remains  of 
a  prehistoric  fishweir.   Due  to  the  extreme  depth  of  the  marine  deposits  at  the  site, 
archaeological  testing  and  mitigation  programs,  coordinated  with  the  construction 
schedule,  should  be  reviewed  in  consultation  with  the  Boston  Landmarks  Commission 
and  the  Massachusetts  Historical  Commission. 

F.      Infrastnjcture  Systems  Component 

The  infrastructure  analysis  contains  enough  information  to  conclude  that  no  significant 
impacts  on  existing  utility  infrastructure  systems  occur  as  a  result  of  the  proposed 
project.   However,  this  reassurance  is  contained  to  a  large  degree  in  letters  and 
telephone  memoranda  from  the  utilities  in  question,  as  well  as  basic  use/generation 
calculations  using  standard  criteria.   For  a  project  of  this  size,  it  is  most  helpful  to  have 
the  use  and  generation  figures  compared  to  line  capacities  (notably  for  water,  sewage, 
and  storm  drain  systems)  and  those  line  flows  traced  to  trunk  lines  or  major 
interceptors.   It  is  difficult  to  ascertain  whether  a  more  limiting  diameter  sewer  pipe 
segment  downstream,  for  example,  might  reach  a  worrisome  percentage  of  design 
capacity.  Also,  the  age  of  the  16"  water  main  ("PCI"  construction  should  be  identified) 
on  Commonwealth  Avenue  is  100  years;  its  condition  should  be  researched  and  this 
segment  replaced  if  necessary  or  prudent. 

On  page  13-5  the  electrical  load  for  the  project  is  given  as  3,850  kw  (first  paragraph  of 
Section  13.7),  whereas  Table  13-1  indicates  3,580  kw.  Which  is  correct? 
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G.      Landscaping 

More  clarification  is  needed  regarding  landscaping.  On  page  13-5  (third  paragraph  of 
Section  1 3.6)  it  is  stated  that  up  to  20%  of  the  site  will  be  landscaped  following  project 
completion.  Figure  3-5  shows  considerably  less  of  the  site  will  be  landscaped. 

II.       AGREEMENTS 

In  addition  to  completing  the  Development  Review  Requirements  process,  the 
agreements  and  plans  listed  below  must  be  provided  in  form  and  content  satisfactory 
to  the  relevant  signatory  public  agencies  before  building  permits  shall  be  issued  for  the 
project. 

A.  Development  Impact  Project  (DIP)  Plan  and  Agreement  including  provisions  for  a 
Housing  Contribution  Grant  and  Jobs  Contribution  Grant  pursuant  to  Articles  26A 
and  26B  of  the  Code; 

B.  PDA  Development  Plan  pursuant  to  Section  3-1 A  of  the  Code; 

C.  Cooperation  Agreement; 

D.  Transportation  Access  Plan  (TAP)  Agreement; 

E.  Traffic  Maintenance  Plan  in  confomriity  with  the  City's  Construction  Management 
Program; 

F.  Boston  Residents  Constnjction  Employment  Plan,  pursuant  to  Chapter  12  of  the 
Ordinances  of  1986  of  the  City  of  Boston,  as  amended  by  Chapter  17  of  said 
Ordinances,  and  Executive  Order  Extending  Boston  Residents  Job  Policy,  signed 
by  the  Mayor  on  July  12,  1985;  and 

G.  First  Source  Agreement  with  the  Mayor's  Office  of  Jobs  and  Community 
Services. 
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Zl      INTRODUCTION 

The  puqjose  of  this  chapter  is  to  provide  a  description  of  the  new  School  of  Management  project 
site's  existing  conditions;  the  design  objectives  for  the  Project;  and  the  proposed  building  uses  and 
design  elements.  The  Project,  originally  envisioned  as  a  ten  story  building,  now  is  proposed  to  be 
a  nine  story  building.  A  comparison  of  the  two  alternatives  is  included,  but  the  primary  focus  is 
on  the  nine  story  alternative.  Since  the  overall  concepts  remain  the  same  for  both  alternatives,  not 
all  sections  require  a  discussion  of  both  alternatives.  See  Chapter  3.0,  Urban  Design,  for 
additional  information  on  the  Project  design  concepts  and  urban  context. 

2  2     SURROUNDING  AREA 

The  new  School  of  ^  ment  site  is  located  in  the  heart  of  Boston  University's  Charles  River 

Campus  near  the  Ken  Square  area  at  the  northeast  comer  of  Sherbom  Street  and 

Commonwealth  Avenue  and  across  from  the  Arthur  B.  Metcalf  Center  for  Science  and 
Engineering.  It  is  bounded  by  the  Howard  Johnson's  Motor  Lodge  to  the  east,  a  University 
dormitory  which  houses  over  500  students  to  the  north,  mixed  commercial  and  educational  uses 
along  Commonwealth  Avenue  to  the  south,  and  the  School  of  Education  across  Sherbom  Street 
to  the  west.  The  buildings  in  the  area  contain  a  mix  of  commercial,  academic,  and  residential 
uses.  The  site  is  adjacent  to  the  Bay  State  Road-Back  Bay  West  Historic  District  to  the  north 
where  the  University  owns  and  occupies  over  one  million  square  feet  of  space  used  for  offices, 
faculty  residences,  and  housing  for  over  2,800  students.  The  University  owns  all  properties 
abutting  the  Project  site  and  the  majority  of  buildings  in  the  vicinity,  including  those  along  Bay 
State  Road.  Within  a  five  minute  walk  of  the  Project  site  are  facilities  which  contain  five 
University  colleges  (Sargent  College,  College  of  Communications,  College  of  Engineering, 
College  of  Liberal  Arts,  and  School  of  Education),  a  1,500  bed  dormitory  (Warren  Towers),  and 
the  Boston  University  Bookstore  Mall.  Since  1980,  the  University  has  invested  over  $206  million 
in  capital  improvements  within  this  area  alone. 

The  area  around  the  Project  site  is  characterized  as  an  urban  campus  including  several  small  urban 
open  spaces  near  the  site,  one  brick  and  concrete  plaza  across  Commonwealth  Avenue  (in  front  of 
the  Metcalf  Center  and  the  College  of  Communications),  and  a  narrow  park  located  behind  the 
site  across  the  alley  next  to  the  dormitory  on  Bay  State  Road.  Within  approximately  500  feet  of 
the  site  is  the  south  bank  of  the  Charles  River  which  offers  public  recreational  biking,  walking  and 
picnicking.  This  part  of  the  River  is  included  in  the  Charles  River  Basin  historic  district.  The 
Project  site  is  in  close  proximity  to  Kenmore  Square,  an  intensely  commercial  area. 
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2.3  EXISTING  CONDITIONS 

The  Project  site,  a  rectangular  parcel  of  approximately  49,686  square  feet,  is  currently  used  by  the 
University  as  surface  parking  for  181  cars.  There  are  two  small  wooden  parking  attendant  booths 
on  the  site,  and  a  small  landscaped  area  at  the  southwest  comer.  Two  retaining  walls  varying  in 
height  from  1  to  2  feet  bound  the  north  and  east  property  lines.  The  site  is  located  along  the  north 
side  of  Commonwealth  Avenue  between  Deerfield  and  Sherbom  Streets  and  extends  back  from 
Commonwealth  Avenue  to  an  alley.  It  is  relatively  flat  with  the  elevation  varying  from 
approximately  18  feet  (Boston  City  Base)  on  the  north  side,  to  20.5  feet  on  the  south  side. 
Conditions  at  the  site  can  be  seen  in  Figure  2-1,  Topographic  Site  Survey.  Existing  conditions  of 
the  Project  site  are  shown  in  Figures  2-2  through  2-8. 

2.4  PROJECT  OBJECTIVES 


2. 4. 1    SUMMARY  OF  GOALS 

The  overall  goals  of  the  new  School  of  Management  project  are  to  upgrade  and  consolidate  the 
current  School  of  Management  facilities  including  some  executive  administrative  space.  The 
Project  is  also  designed  to  significantly  improve  pedestrian  safety,  create  desirable  urban  features, 
and  enhance  economic  opportunity  for  Kenmore  Square  area  business. 

The  following  is  a  summary  of  benefits  relating  to  safety  and  urban  design  in  addition  to  academic 
space  needs  which  will  result  from  the  new  Boston  University  School  of  Management  project. 

•  Improve  the  quality  of  the  School  of  Management  through  updated  facilities  which 
respond  to  state-of-the-art  teaching  techniques  and  curriculum. 

•  Consolidate  academic  and  some  administrative  activities  on  campus. 

•  Contribute  to  the  vitality  and  safety  along  sections  of  Commonwealth  Avenue. 

•  Satisfy  urban  design  objectives  by  filling  the  visual  gap  presented  by  existing  site 
uses  and  create  a  continuity  of  buildings. 

•  Provide  a  visual  gateway  at  the  eastern  end  of  the  Commonwealth  Avenue 
campus. 

•  Provide  pedestrian  improvements  including  new  landscaped  areas,  streetscaping 
elements,  and  a  reduction  in  curbcuts  from  five  to  one. 

•  Improve  pedestrian  and  traflBc  safety  through  consolidated  class  locations  and 
reduce  pedestrian  trips  along  and  across  Commonwealth  Avenue  between  classes. 

•  Enhance  commercial  markets  for  Kenmore  Square  businesses. 

•  Contain  development  within  Master  Plan  growth  corridor. 
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The  Project  concept  is  shown  in  Figure  2-9.  Urban  design  issues  are  fully  discussed  in  Chapter 
3.0,  Urban  Design.  Project  benefits  are  also  discussed  both  in  Chapters  1.0,  Project  Summary  and 
later  in  this  chapter. 


2. 4. 2  SCHOOL  OF  MANAGEMENT  GOALS 

The  current  management  program  at  Boston  University  is  an  old  estabhshed  program  of  study,  as 
described  in  the  Background  section  of  Chapter  1 .0,  Project  Summary.  In  order  for  the  School  of 
Management  to  maintain  its  competitive  edge  within  the  national  student  pool  and  remain 
competitive  with  management  programs  offered  at  other  schools  and  universities,  it  is  necessary 
for  the  School  of  Management  to  continue  to  improve  and  upgrade  its  facilities.  The  Boston 
University  School  of  Management  is  currently  scattered  in  six  locations  along  Commonwealth 
Avenue  in  antiquated  60-year  old  buildings.  It  is  impossible  to  create  and  implement  highly 
technological  and  innovative  programming  in  these  older  facilities.  The  University  is  responding 
to  today's  challenge  with  the  following  two-fold  action  plan. 

1)  Update  the  School  of  Management  program  to  offer  an  innovative  approach  to  its 
management  curriculum,  thus  promoting  integrated,  high  technology  programming 
while  incorporating  the  Leadership  Institute  (currently  located  in  Tyngsboro,  MA). 

2)  Develop  state-of-the-art  facilities  which  physically  allow  consolidation  and 
integration  of  programs  which  require  high  technology  equipment;  attractive 
facilities  including  updated  library,  lecture  hall,  case  study  rooms,  and  breakout 
rooms;  and  computer  facihties. 

2. 4. 3  EXECUTIVE  ADMINISTRA  TION  AND  PARKING  GOALS 

Executive  administrative  space  on  the  Charles  River  Campus  is  also  scattered  throughout  campus 
in  antiquated  facilities  which  cannot  easily  be  upgraded  or  updated  to  accommodate  today's 
technology.  The  Project  will  fully  address  the  School  of  Management  needs  and  partially  provide 
improved  operations  of  executive  administration  flinctions. 

The  Project  also  includes  enough  parking  on-site  to  service  activities  in  the  building.  The  number 
of  spaces  balances  the  need  to  serve  activities  within  the  Project,  yet  encourage  alternative  modes 
of  transportation  such  as  public  transit,  bicycling,  and  walking.  Because  other  parking  facilities  in 
the  area  are  currently  at  capacity,  it  is  important  that  the  Project  include  enough  parking  on-site 
so  adjacent  neighborhoods  will  not  be  overburdened  by  activities  associated  with  the  Project. 
Chapter  14.0,  Transportation  includes  a  detailed  parking  analysis. 
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Figure  2-1 
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Existing  Project  Site 
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Figure  2-2 
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Existing  Site  -  Alley  Looking  West 
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Figure  2-3 
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Existing  Site  -  Commonwealth  Avenue  Looking  East 
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Figure  2-4 
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Existing  Site  -  Sherborn  Street  Looking  North 
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Figure  2-5 
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Existing  Site  -  Howard  Johnson 's  Motor  Lodge  to  the  East 
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Figure  2-6 
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Figure  2-8 
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Figure  2-9 
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2.5     PROJECT  DESCRIPTION 


2. 5. 1    BUILDING  PROGRAM 

The  ten  story  School  of  Management  building  contained  approximately  366,000  square  feet  of 
gross  floor  area  with  an  atrium  in  the  core  of  the  building.  The  ten  story  building  had  a  footprint 
of  approximately  38,000  square  feet  and  was  approximately  183  feet  high  including  a  mechanical 
penthouse  of  approximately  23  feet.  The  building  program  also  included  270  parking  spaces  in 
three  levels  below  grade. 

The  nine  story  project  retains  the  38,000  square  foot  footprint  and  270  parking  spaces  in  three 
levels  below  grade.  The  building  program  has  been  reduced  by  1 1%  to  approximately  321,700 
square  feet  and  the  Floor  Area  Ration  (FAR)  is  now  6.5.  The  total  height  of  the  building  has  been 
lowered  over  18  feet.  It  is  now  approximately  150  feet  to  the  top  parapet  with  the  mechanical 
penthouse  reduced  to  approximately  21  feet.  The  overall  Project  concept  and  orientation  remain 
the  same.  A  site  plan  is  shown  in  Figure  2-10. 

Similar  to  the  ten  story  alternative,  the  first  six  floors  of  the  nine  story  alternative  will  be 
dedicated  to  the  new  School  of  Management  and  contain  approximately  221,400  square  feet  of 
gross  floor  area  comprising  approximately  70%  of  the  building.  Within  the  new  faciUty,  there  will 
be  a  lecture  hall  with  an  estimated  400  seats,  classrooms,  seminar/conference  and  case-study 
rooms,  computer  labs,  a  library  with  approximately  310  seats,  oflSce  space  for  School  of 
Management  faculty  and  administrators,  research  institutes  and  staff,  and  a  1 70-seat  canteen  and 
executive  education  center. 

The  remaining  floors  of  the  nine  story  alternative,  seven  through  nine,  will  contain  approximately 
100,300  square  feet  of  gross  floor  area  set  aside  for  executive  administration  oflBces  and  Board 
Room  facilities.  This  program  reflects  a  reduction  of  approximately  39,000  square  feet,  28%  of 
executive  administrative  space  from  the  ten  story  alternative. 

Separate  identities  for  the  School  of  Management  and  executive  administration  will  be  defined 
through  the  two  entrances  to  the  building.  The  new  School  of  Management  entrance  is  located 
on  Commonwealth  Avenue  while  the  entry  to  the  executive  administrative  offices  is  situated  along 
Sherbom  Street. 

The  Project  size  and  massing  are  determined  by  the  School  of  Management  program  needs 
described  above.  The  building  design  also  includes  the  atrium  and  provides  an  adequate  area  for 
structured  parking  in  below-grade  levels.  The  base  of  the  building  is  aligned  with  building  edges 
toward  Kenmore  Square  at  the  east  and  steps  back  to  align  with  the  buildings  to  the  west  setback 
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from  the  sidewalk.  This  design  further  serves  to  reduce  the  massing  impact.  A  Hghtening  eflfect  is 
further  created  through  the  recessed  entry  and  the  use  of  a  limestone  color  pre-cast  material. 

The  design  of  the  building  features  an  enclosed  atrium  extending  from  the  ground  floor  through 
the  six  School  of  Management  floors.  This  reflects  the  new  program  objectives  by  allowing  visual 
contacts  and  encouraging  community  interaction  within  the  school.  At  the  ground  floor,  the 
atrium  feature  also  provides  areas  for  informal  gatherings.  Figures  2-11  through  2-14  show 
representative  floor  plans.  Table  2-1  shows  the  building  area  by  floor. 

The  building's  facade  employs  warm  red  brick  with  fabricated  limestone  color  pre-cast  materials 
which  reinforce  the  architectural  signature  of  the  campus.  Granite  is  used  to  define  the  base  of 
the  building  at  the  ground  level.  The  facade  design  offers  a  lively  rhythm  of  solids  and  voids  with 
emphasis  on  the  projecting  volume  as  the  identifying  element  of  the  Project.  Figures  2-15  and  2- 
18  show  typical  elevations.  Additional  discussion  of  design  concepts  can  be  found  in  Chapter  3.0, 
Urban  Design. 

2.5.2    LANDSCAPING  PLAN 

At  the  pedestrian  level  on  both  Sherbom  Street  and  Commonwealth  Avenue,  the  proposed 
treatment  of  the  site  from  building  edge  to  curb  divides  the  space  into  three  areas:  sidewalks 
coinciding  with  existing  sidewalk  widths;  a  raised  planting  area  wrapping  around  the  southwest 
comer  between  the  sidewalks  and  the  building;  and  an  entrance  plaza  serving  the  administrative 
offices.  The  plan  has  been  modified  and  augmented  to  provide  relief  from  potential  wind  impacts 
(see  Chapter  4.0,  Wind)  and  further  enhance  the  Project.  The  landscape  plan  can  be  seen  in  Figure 
2-19. 

Sidewalk  Treatment 

The  sidewalk  treatment  will  be  upgraded  to  brick  paving  with  the  addition  of  large  street  trees 
along  the  curb  to  be  more  consistent  with  the  newer  sidewalks.  The  shade  trees  will  be  aligned 
with  the  building  bays  to  tie  the  facade  to  the  sidewalk  space.  This  treatment  will  also  define  the 
street  edge  and  emphasize  the  School  of  Management  entrance.  Long  concrete  planters  will  be 
located  between  the  street  trees  to  separate  vehicular  and  pedestrian  traffic  and  to  discourage 
jaywalking.  Street  lighting  and  fijmiture  including  trash  receptacles,  bicycle  racks,  and  granite 
seating  will  enhance  the  campus  quality  of  the  space. 
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Table  2-1 

Building  Program  Summary  (Nine  Story) 

SCHOOL  OF  MANAGEMENT 

■:.::::-:-;-:-:-:::-:.:...:■:.:■:.:■:■:■: 

Gross  Square  Feet  (rounded) 

Garage                                                                                                      3,200 

Media 

Computer 

Miscellaneous  Support 

Ground  Floor                                                                                     36^00 

Lecture  Hall 

Graduate  Program  Administration 

Career  Planning/Placement 

Undergraduate  Program  Administration 

Floor  2                                                                                                           35,500 

Library 

Canteen 

Smdent  Govenmient/Lounge 

Classrooms 

Floor  3                                                                                                     37,000 

Library- 

Student  Lounge 

Classrooms 

Floor  4                                                                                                     37,100 

Library 

Executive  Education  Center 

Classrooms 

Floor  5        Facultv  Offices                                                                    36,900 

Floor  6        Faculty  Offices                                                                    35,500 

SUBTOTAL 

221,400 

EXECUTIVE  ADMINISTRATION 

Floor  7        Offices                                                                                 38,300 

Floor  8        Offices                                                                                 31,000 

Floor  9        Offices  and  Board  Room                                                   31,000 

SUBTOTAL 

100,300 

TOTAL 

nijm 

Mechanical  Penthouse                                                                        18,800 

Below  Ground  (3  levels)                                                                       122,100 

Parking/Mechanical 

Storage 

Operations  Areas 

Source:     Cannon                                                                                                         | 

Project  Description  2-15 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


oR 


a 


Q 


o^ 


^: 


m 


m 


^ 


i^xtg  ouDdCKvna 


Sn 


C 

(S 

a! 

a 

4)        - 


UUON  lasfojc) 


v»joN 


8<M1. 


^lYe  P/fl/i 


Prepared  By: 


Cannon 


Figure  2-10 
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Figure  2-11 
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Figure  2-12 
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Typical  Classroom  Floor  Plan 
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Figure  2-13 
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Figure  2-14 
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Elevation  Adjacent  to  Howard  Johnson's  Motor  Lodge 
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Figure  2-18 
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Reconstruction  of  the  curb  and  sidewalk  will  have  the  added  benefit  of  eliminating  four  curb  cuts 
along  Commonwealth  Avenue  and  adding  a  neckdown  at  the  Sherbom  Street  intersection.  The 
proposed  neckdown  will  improve  pedestrian  safety  by  minimizing  the  crosswalk  width.  The 
proposed  crosswalks  will  be  paved  with  brick  and  granite  edging. 

Administration  Entrance  Plaza 

Aligning  the  Sherbom  Street  grade  level  facade  of  the  new  building  with  the  facade  of  the 
dormitories  to  the  north  has  created  an  opportunity  to  include  a  formal  courtyard  leading  to  the 
entrance  of  the  executive  administration.  The  brick  and  granite  courtyard  is  raised  several  steps 
above  the  sidewalk  and  features  two  circular  granite  sitting  areas.  Access  for  persons  who  cannot 
negotiate  the  steps  will  be  possible  by  a  walk  north  of  the  steps  which  loops  back  along  the  facade 
of  the  building. 

Plant  Bed 

The  planted  area  will  feature  large  deciduous  and  evergreen  trees,  flowering  accent  trees,  shrubs, 
groundcover,  and  lawn.  It  will  be  separated  from  the  sidewalk  by  a  raised  granite  curb.  The  curb 
treatment  and  planting  area  will  serve  as  a  front  yard  which  mirrors  the  setback  treatment  at  the 
School  of  Education  building  immediately  across  Sherbom  Street  to  the  west.. 

2.5.3    SITE  ACCESS 

Pedestrian 

The  Project  will  have  two  entrances:  the  first  entrance  (the  main  entrance)  leads  into  the  new 
School  of  Management  lobby;  the  other  entrance  leads  to  the  executive  administrative  oflBces. 
The  main  entrance  will  be  for  School  of  Management  faculty,  personnel,  and  students.  This 
entrance  is  prominently  located  on  Commonwealth  Avenue  entering  into  the  lobby  and  atrium  and 
serves  the  first  six  floors  of  the  building  containing  the  School  of  Management  and  executive 
education  center.  The  separate  entrance  for  the  executive  administration  offices  is  provided  on 
Sherbom  Street  in  order  to  avoid  conflict  or  confusion  between  building  users  or  visitors. 

Parking  and  Service 

The  Project  provides  subsurface  parking  for  occupants  and  building  users.  The  parking  garage 
entrance  and  exit  are  located  on  Commonwealth  Avenue  east  of  the  pedestrian  entrance.  Since 
traffic  is  only  westbound  along  that  divided  portion  of  Commonwealth  Avenue,  vehicles  parking 
at  the  building  will  only  be  allowed  to  enter  and  exit  in  the  westbound  direction. 
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Figure  2-19 


Project  Description  2-26 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


nna 


snD  SSHD3V  Mvraisaaad  Quu 

133U1S    NU08B3HS  III    ID 


n 


*e^ 


^ 


Project  Access 

■ 

Prepared  By: 

Cannon 

Figure  2-20 

Project  Description  2-27 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 

Service  Access 

The  Project  site  is  bounded  by  an  alley  on  the  north,  which  connects  to  Sherbom  and  Deerfield 
Streets.  The  building  provides  loading  docks  from  the  alley  where  trucks  can  park  without 
blocking  the  alley.  The  loading  docks  are  located  off  the  alley  in  such  a  way  that  they  will  not 
impede  alley  circulation.  Currently,  the  Boston  University  dormitory  and  other  residential 
properties  are  served  by  this  alley.  Actual  loading  and  deliveries  will  be  through  three  loading 
bays,  one  of  which  is  for  a  dumpster,  in  the  rear  of  the  building  away  from  pedestrian  areas. 
These  vAW  be  accessed  from  the  alley  and  segregated  from  other  access  points  to  the  building. 
Service  vehicles  will  be  able  to  enter  and  exit  the  alley  from  either  Deerfield  or  Sherbom  Streets. 
Access  points  are  shown  in  Figure  2-20.  Because  the  Project  predominantly  contains  classroom 
and  related  academic  fiinctions,  it  requires  less  supplies  and  generates  fewer  goods  than  typical  of 
commercial  buildings.  Therefore,  loading  dock  needs  to  adequately  service  this  Project  are  less 
than  might  be  required  for  other  commercial  buildings  of  a  similar  size.  Furthermore,  service  and 
delivery  activities  for  the  Project  can  be  coordinated  with  similar  activities  campus- wide  allowing 
more  flexibility  in  management  of  these  activities  than  would  typically  be  afforded  with  other 
buildings. 

2. 6     PROJECT  BENEFITS  TO  COMMUNITY 

The  University  already  generates  considerable  revenues  for  the  City  of  Boston  and  provides  a 
multitude  of  services  and  benefits  to  Boston  residents  and  employees.  In  1992,  the  total 
economic  impact  of  the  University  on  the  City  was  estimated  to  be  $396.2  milhon.  Over  $2.8 
miUion  were  generated  in  the  form  of  fees,  permits,  taxes,  and  in-lieu-of-tax  payments  in  1992. 
The  University  provides  municipal  services  in  the  form  of  street  and  MBTA  stop  maintenance, 
year-round  police  and  security  forces,  public  parking  enforcement,  and  rubbish  collection  services. 

Approximately  350  scholarships,  worth  $5  million,  were  awarded  to  Boston  public  high  school 
graduates  and  teachers.  City  employees,  graduates  of  local  community  colleges,  and  families  of 
firefighters  killed  in  the  line  of  duty.  The  University  directly  and  indirectly  offers  numerous 
educational,  job  training,  health,  legal,  and  cultural  programs  and  services  throughout  the  City.  A 
more  detailed  description  of  the  services  and  benefits  Boston  University  provides  the  City  is  found 
in  Section  1.9,  Community  Services  and  Benefits. 

The  Boston  University  new  School  of  Management  project  will  provide  benefits  to  the 
neighborhood  with  improved  street  safety  and  urban  design  along  Commonwealth  Avenue. 
Economically,  the  curtent  School  of  Management  already  provides  many  programs  and  services 
to  businesses  and  residents  of  the  City  of  Boston  as  described  in  Chapter  1.0,  Project  Summary. 
The  new  School  of  Management  project  will  strengthen  and  improve  the  quality  of  these  services 
and  programs. 
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2.6.1  ECONOMIC 

The  Project  will  create  approximately  300  construction  jobs  in  the  City  of  Boston  over 
approximately  a  28  month  period.  In  accordance  with  Article  26B  of  the  Boston  Zoning  Code, 
the  Project  will  also  generate  approximately  $221,700  for  job  training.  Furthermore,  the  Project 
will  generate  over  $1.1  million  for  the  development  of  affordable  housing  in  the  City  of  Boston 
under  Article  26A  of  the  Boston  Zoning  Code.  The  Project  will  also  provide  new  business  for 
Kenmore  Square  businesses  with  the  influx  of  students,  employees,  and  visitors  near  the  Square. 

2. 6. 2  OTHER  BENEFITS 

The  new  School  of  Management  project  will  improve  the  vitality  of  Commonwealth  Avenue  by 
filling  an  unsightly  "gap"  which  currently  exists  along  Commonwealth  Avenue.  The  Project  will 
create  added  green  space  and  landscaping  along  Commonwealth  Avenue  and  Sherbom  Street  and 
include  new  street  furniture,  sidewalk  materials  and  other  streetscape  amenities.  The  University 
activities  which  will  be  located  in  this  building  are  consistent  with,  and  complementary  to, 
business  and  academic  activities  which  currently  occur  in  the  area. 

Pedestrian  safety  will  be  improved  through  the  Project  by  reducing  from  five  to  one  the  number  of 
curbcuts  along  the  block.  Furthermore,  the  safety  of  pedestrian  crossing  movements  will  be 
improved  through  new  crosswalks  at  Sherbom  Street  and  Commonwealth  Avenue,  proposed 
neckdowns  at  the  crosswalks  and  landscaping  along  the  sidewalk  which  will  discourage 
"jaywalking".  The  day  and  evening  activities  generated  by  the  Project  will  also  contribute  to 
street  safety. 

2  7     PROJECT  COSTS  AND  SCHEDULE 

The  cost  to  construct  the  new  School  of  Management  is  estimated  to  be  $75  million. 
Construaion  is  scheduled  to  begin  in  the  spring  of  1994  and  span  a  period  of  approximately  28 
months.  Completion  of  design  review  and  any  necessary  zoning  approvals  is  anticipated  for  fall  of 
1 993  in  order  to  achieve  the  construction  schedule. 
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3.1  INTRODUCTION 

This  chapter  provides  a  discussion  of  the  new  School  of  Management  project  in  its  urban  context. 
Also  included  is  a  discussion  of  the  Project's  consistency  with  the  Boston  University  Charles  River 
Campus  Master  Plan  1986-1996  and  University  design  trends.  Both  the  nine  and  ten  story 
building  alternatives  reflect  the  same  design  concepts,  although  the  reduced  alternative  creates  a 
less  pronounced  visual  impact. 

3.2  MASTER  PLAN 


3.2.1    BACKGROUND 

In  1980,  Boston  University  entered  into  a  Cooperation  Agreement  with  the  City  of  Boston  which 
articulated  the  University's  desire  to  consolidate  the  academic  core  of  the  Charles  River  Campus. 
The  Agreement  established  a  development  plan  and  tax  program  for  the  campus  area  and  defined 
a  growth  corridor  for  the  campus.  Following  a  series  of  discussions  between  the  City  and  the 
University  during  1984  and  1985,  the  University  embarked  on  the  preparation  of  a  "Master  Plan" 
which  addressed  housing,  parking,  academic  facility,  and  athletic  program  needs  based  on  student 
enrollment  projections  through  1995.  This  document  was  developed  through  a  comprehensive 
process  which  involved  the  BRA  and  other  City  oflBcials;  University  representatives;  and  the 
Boston  University  Task  Force  including  community  groups  from  Boston,  Allston,  Brighton,  and 
Brookline.  A  major  feature  of  this  plan,  pubUshed  in  February  1987  with  the  endorsement  of  the 
Task  Force,  was  the  identification  of  sites  within  the  Charles  River  Campus  which  could 
accommodate  identified  needs  of  the  University.  The  Master  Plan  is  not  an  inflexible  tool  or  rigid 
program  for  the  future,  it  is  an  advisory  document  which  offers  the  University's  vision  and 
anticipated  long-term  needs  while  responding  to  neighborhood  concerns  and  to  City  pohcies  and 
goals  for  the  area.  It  is  a  document  which  reflects  a  sharing  of  ideas  and  general  consensus  about 
what  could  happen  between  1986-1996.  At  this  time,  it  is  anticipated  that  the  Master  Plan  wdll  be 
updated  and  renewed  in  1996. 

Objectives  of  the  Master  Plan 

The  relevant  objectives  of  the  Master  Plan  include  the  following: 

•  to  create  a  unified  campus  with  delineated  areas  for  housing,  academic  and 

administrative  uses; 
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•  to  reinforce  the  academic  core  of  the  campus  by  developing  supportive  academic 
and  administrative  uses  at  key  central  campus  locations, 

•  to  consolidate  uses  located  in  various  locations  throughout  campus  into  single 
locations  and  thereby  maximize  campus  space  and  minimize  the  need  to  spread 
into  other  areas;  and 

•  to  recognize  the  impact  of  new  development  near  the  campus  edge  with  a  view  to 
minimizing  adverse  impacts  on  adjacent  uses. 

Among  the  major  potential  sites  identified  for  fiiture  acquisition  and  development  by  the 
University  was  the  block  along  the  north  side  of  Commonwealth  Avenue  bounded  by  Sherbom 
Street  on  the  west  and  Kenmore  Square  on  the  east,  and  which  extends  along  Deerfield  Street  to 
Bay  State  Road  on  the  north.  At  the  time  of  the  Master  Plan,  the  five  properties  comprising  this 
tract,  including  two  parcels  owned  by  the  University,  two  owTied  by  Robert  Sage,  Inc.,  and  one  by 
Texaco,  Inc.,  were  designated  as  Parcel  Q  in  the  Master  Plan  (see  Potential  Site  Map  on  the 
following  page).  Since  the  issuance  of  the  Master  Plan,  the  University  has  completed  the 
assemblage  of  the  entire  tract,  acquiring  the  gasoline  service  station  from  Texaco  (removed  and 
paved  for  parking)  and,  most  recently,  the  Howard  Johnson's  Motor  Lodge  and  associated  surface 
parking  lot  on  Deerfield  Street. 

The  Master  Plan  proposed  that  Parcel  Q  be  developed  by  the  University  for  a  mix  of  academic, 
commercial,  and  residential  uses.  Specifically,  the  plan  recommended  the  consolidation  of  the 
School  of  Management  (currently  dispersed  among  several  buildings  throughout  the  campus)  and 
development  of  a  conference  center  at  the  site.  For  commercial  development,  the  plan 
contemplated  several  ideas  including  expansion  of  the  existing  hotel  facilities  (to  support  the 
conference  center)  and  a  mix  of  private  oflBce,  retail,  residential  uses,  and  open  space. 

The  Master  Plan  noted  that  Parcel  Q  is  an  important  site,  not  only  in  terms  of  its  role  for  the 
University  in  accommodating  fiature  growth,  but  also  because  of  its  adjacency  to  Kenmore 
Square.  The  site  has  the  potential  to  have  a  positive  impact  on  the  Square  by  serving  as  a 
transition  between  the  commercial  uses  which  characterize  Kenmore  Square  and  the  academic 
environment  of  the  University  Campus.  It  is  appropriate,  therefore,  that  the  Master  Plan  did  not 
specify  height,  density  or  massing,  but  recommended  that  Parcel  Q  be  designated  a  Plarmed 
Development  Area  (PDA)  by  the  Boston  Redevelopment  Authority  (BRA).  This  designation 
would  afford  the  City  the  opportunity  to  fashion  development  guidelines  unique  to  this  property 
which  respond  to  the  specific  needs  of  the  University  while  respecting  the  community's  concerns 
about  the  relationship  of  University  expansion  on  this  site  to  Kenmore  Square  and  Bay  State 
Road. 

The  assembly  of  Parcel  Q  has  only  recently  been  completed.  The  existing  Howard  Johnson's 
Motor  Lodge  has  a  long  term  lease  and  is  anticipated  to  remain  operating  on  the  Parcel.  Beyond 
this,  there  are  no  additional  feasibihty  analyses  or  plans  which  fiarther  define  the  development  of 
Parcel  Q  or  indicate  development  which  differs  from  the  goals  stated  in  the  Master  Plan.  The 
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Master  Plan  recommends  commercial  development  on  Parcel  Q.  With  the  economy  remaining 
uncertain,  it  is  not  possible  to  further  define  what  that  development  will  be  for  the  remainder  of 
Parcel  Q.  The  BRA  will  be  involved  at  the  earliest  possible  time  when  the  University  is  prepared 
to  move  forward.  If  possible.  Parcel  Q  development  will  be  further  defined  in  the  1996  Master 
Plan. 

3.2.2    MASTER  PLAN  CONSISTENCY 


During  the  Master  Plan  development  process,  it  was  recognized  by  all  parties  that  the  existing 
zoning  classification  was  inadequate  outdated  and  would  not  accommodate  academic  activities  or 
the  mix  of  uses  and  density  of  development  approved  in  the  document.  As  a  portion  of  Parcel  Q, 
it  is  appropriate  that  the  Project  site  go  through  the  PDA  process.  The  BRA  Board  has  reviewed 
the  Project  PDA  plan  and  found  the  new  School  of  Management  project  consistent  with  the 
Master  Plan  and  the  general  plan  for  the  City  of  Boston.  The  BRA  voted  approval  of  the  Project 
on  June  24,  1993,  and  the  Boston  Zoning  Commission  approved  the  PDA  on  August  18,  1993.  A 
copy  of  the  BRA  vote  is  found  in  Appendix  F.  Consistency  with  the  Master  Plan  and 
Cooperation  Agreement  is  also  supported  in  the  Boston  University  Task  Force  vote  of  approval 
of  the  Project,  in  addition  to  the  BRA  Board  and  Zoning  Commission  approvals  mentioned  above. 

The  University's  approach  to  the  development  of  Parcel  Q  and  the  new  School  of  Management 
project  has  remained  consistent  with  the  1987  Master  Plan  and  the  Cooperation  Agreement.  The 
Project  designates  academic  uses  which  are  appropriate  and  consistent  with  concerns  and  goals 
expressed  in  the  Master  Plan  and  responsive  to  concerns  of  the  community.  In  order  to  remain 
consistent  with  these  goals,  the  University  needs  to  maximize  the  use  of  its  available  development 
sites.  The  Project  exemplifies  this  by  including  several  uses  into  one  building  by,  "piggybacking" 
administrative  space  with  the  new  School  of  Management,  and  including  expensive  underground 
parking  on  the  Project  site. 

The  University  has  proceeded  with  consolidation  of  the  ownership  of  Parcel  Q,  but  has  not 
developed  plans  for  the  remainder  of  Parcel  Q  beyond  what  is  akeady  stated  in  the  Master  Plan. 
At  this  time,  the  University  has  specified  plans  only  for  that  portion  of  Parcel  Q  that  is  being 
proposed  for  the  new  School  of  Management  site,  representing  approximately  35%  of  the  total 
Parcel.  There  are  available  resources  to  proceed  with  the  consolidation  and  upgrading  the  School 
of  Management  and  centralization  of  certain  executive  administrative  activities.  The  Project  site, 
then,  presents  an  immediate  opportunity  which  allows  the  University  to  address  urgent  needs  to 
upgrade  academic  facilities  in  an  optimum  location  —  walking  distance  to  most  of  the  campus  ~ 
while  remaining  consistent  with  the  Master  Plan.  When  development  concepts  can  be  defined  for 
the  remainder  of  Parcel  Q,  the  University  will  work  closely  with  City  of  Boston  to  do  so.  In  the 
meantime,  existing  uses  will  remain  in  place  on  the  balance  of  the  Parcel  and  concepts  stated  in 
the  Master  Plan  for  Parcel  Q  ~  academic,  commercial  oflBce,  retail,  residential,  expanded  hotel 
and  conference,  and  open  space  —  remain  appropriate  guidelines. 
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Although  other  sites  were  considered  for  short-term  upgrading  and  consoUdation  of  executive 
administrative  space,  Parcel  Q  is  considered  most  suitable  and  timely.  The  need  to  upgrade  and 
consolidate  administrative  space  on  campus  has  also  become  acute.  Although  the  Project  offers  a 
step  toward  addressing  these  needs,  only  a  portion  of  administrative  space  is  accommodated  by 
the  Project.  For  example,  the  Master  Plan  designated  Parcel  I  (University  Road  and 
Commonwealth  Avenue)  for  continued  parking,  recreation,  and  student  activities  in  the  short 
term.  Long-term  uses  contemplated  for  the  site  include  office  space  to  be  implemented  for 
student  services  (academic,  student  placement,  and  career  counseling)  and  administrative  space 
after  the  Boston  University  Armory  is  built  allowing  the  relocation  of  parking  and  recreation 
activities.  The  site  is  also  contemplated  for  classroom  facilities  with  specialized  media  equipment, 
student  and  community  counseling,  or  expanded  library  facilities  to  relieve  overcrowding  in  the 
main  library.  Development  of  Parcel  I  for  these  uses  is  still  being  contemplated.  It  is  particularly 
suitable  for  administrative  functions  oriented  toward  student  activities.  The  new  School  of 
Management  project  includes  consolidation  of  some  executive  administration  which  is  a  small 
portion  of  campus  administrative  activities. 

The  Master  Plan  did  not  discuss  specific  program  allotments  for  potential  development  sites.  It 
did,  however,  mention  that  the  new  School  of  Management  was  estimated  to  be  120,000  square 
feet.  Today,  the  School  of  Management  occupies  approximately  90,000  assignable  square  feet' 
(approximately  126,000  gross  square  feet).  Therefore,  the  120,000  square  feet  suggested  in  the 
Master  Plan  represent  an  expected  increase  of  30,000  assignable  square  feet.  The  new  School  of 
Management,  housed  in  floors  one  through  six  of  the  Project,  contains  approximately  126,000 
assignable  square  feet  (approximately  221,400  gross  square  feet).  The  Project  proposes  a  modest 
6,000  square  foot  increase  in  assignable  space  over  the  original  1986  estimate. 

Compared  to  some  of  the  existing  administrative  facilities  on  campus,  the  new  Project  will 
provide  greatly  improved  quarters  capable  of  accommodating  the  computer  systems  and  other 
equipment  common  to  the  modem  office.  Thus,  the  Project  generally  reflects  an  upgrade  of 
facilities  on  campus,  rather  than  an  expansion  of  those  facilities.  A  more  detailed  discussion  of 
new  and  vacated  space  utilization  may  be  found  in  the  sections  following. 

3.2.3     VACATED  AND  NEW  SPACE  ON  CAMPUS 

For  most  of  this  document,  the  Project  is  described  in  gross  square  feet.  Academic  space  in  most 
higher  education  facilities,  however,  is  described  in  terms  of  assignable  square  feet.  In  this 
section,  "assignable  square  feet"  is  nomenclature  employed  to  provide  a  consistent  and  useful 
method  of  discussing  space  utilization  on  campus  and  is  roughly  comparable  to  "net  rentable 


Assignable  square  feet  is  defined  in  the  "Revised  Higher  Education  Facilities  Inventory  and  Classification  Manual",  March  1991, 
pubUshed  by  the  National  Center  for  Education  Statistics.  It  reflects  all  areas  specifically  assigned.  For  example,  classrooms,  offices, 
administrative  and  program  space,  library,  auditorium,  canteen/kitchen,  meeting  rooms  would  be  assignable.  Common  areas  such  as  halls, 
stairwells,  maintenance,  mechanical  and  structural  space  would  not  be  assignable. 
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square  feet"  in  the  real  estate  industry.  Assignable  square  feet  represents  space  which  is  actually 
used  by  a  function  or  department  and  excludes  common  areas,  maintenance  areas,  and  mechanical 
space. 

Section  3.2.4  provides  a  description  of  the  how  space  which  is  vacated  as  a  result  of  the  Project 
will  be  reused  for  the  upgrade  of  existing  programs  and  for  new  research  programs. 

Vacated  and  New  School  of  Management  Space 

The  Boston  University  School  of  Management  currently  occupies  approximately  90,000 
assignable  square  feet.  The  new  School  of  Management  will  occupy  approximately  126,000 
assignable  square  feet.  As  described  in  previous  chapters,  this  reflects  state-of-the-art  classrooms, 
case  study  rooms,  break-out  rooms,  computer  facilities,  a  new  lecture  hall,  new  library,  executive 
education  center,  canteen  and  supporting  kitchen  facilities,  and  upgraded  faculty  and  supporting 
administrative  oflSces.  Management  school  teaching  techniques  have  changed  radically  since  the 
current  facilities  were  constructed  60  years  ago.  Contemporary  teaching  techniques  and 
curriculum  require  large  floor  to  ceiling  heights  to  accommodate  case  study  rooms  and  new 
expanded  library,  lecture  hall,  and  computer  facilities. 

The  new  School  of  Management  design  includes  a  new  executive  education  center  in  addition  to 
upgrading  academic  and  office  space  standards.  This  accounts  for  the  addition  of  approximately 
6,000  assignable  square  feet  over  the  original  120,000  square  foot  estimate  in  the  Master  Plan. 
The  Project  does  not  reflect  a  significant  increase  in  the  enrollment  at  the  School  of  Management. 
Additional  discussion  of  School  of  Management  program  needs  and  techniques  is  found  in 
Chapter  1 .0,  Project  Summary  and  Chapter  2.0,  Project  Description.  The  vacated  and  new  space 
associated  with  the  School  of  Management  component  of  the  Project  remains  the  same  for  both 
the  nine  and  ten  story  alternatives. 

Vacated  and  New  Executive  Administrative  Space 

The  executive  administrative  space  located  in  the  nine  story  project  alternative  will  occupy 
approximately  36,000  assignable  square  feet.  The  Project  is  estimated  to  provide  approximately 
59,000  assignable  square  feet.  This  reflects  upgraded  office  space  and  includes  a  new  Board  of 
Trustees  meeting  facility.  Under  the  ten  story  alternative,  occupants  of  approximately  59,000 
assignable  square  feet  would  have  been  relocated  into  approximately  80,000  assignable  square 
feet  in  the  Project.  The  nine  story  project  reduces  the  amount  of  existing  administrative  space  to 
be  vacated  by  approximately  23,000  assignable  square  feet  and  reduces  new  executive 
administrative  space  by  approximately  21,000  assignable  square  feet.  A  summary  of  the 
comparison  is  found  in  Tables  3-1  and  3-2. 
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Table  3-1 
New  Assignable  Square  Feet 

Nine  Story 
Building 

Ten  Story 
Building 

Reduction 

School  of  Management 

126,000 

126,000 

0 

Administration 

59,000 

80,000 

21,000 

Table . 
Vacated  Assignabt 

3-2 

le  Square  Feet 

Nine  Story 
Building 

Ten  Story 
Building 

Reduction 

School  of  Management 

90,000 

90,000 

0 

Administration 

36,000 

59,000 

23,000 

3.2.4    REUSE  OF  VACATED  SPACE 

The  space  vacated  by  the  School  of  Management  project  will  be  utilized  in  a  variety  of  ways 
including  upgrading  and  expanding  the  existing  uses  and  special  programs  identified  below.  Table 
3-3  provides  a  summary  of  vacated  space  and  anticipated  reuse  programming. 

School  of  Management  Space 

The  existing  School  of  Management  is  currently  spread  out  in  six  locations  along  Commonwealth 
Avenue.  The  spaces  to  be  vacated  range  in  size  fi"om  approximately  300  to  44,000  assignable 
square  feet.  This  space  includes  approximately  18  classrooms,  and  over  125  faculty  and  support 
offices.  The  vacated  classroom  space  will  be  reallocated  for  ten  general  use  classrooms.  The 
existing  School  of  Management  Ubrary  space  will  be  used  for  expanded  shelf  space  of  the  main 
library.  Some  of  the  office  space  will  remain  and  be  upgraded  for  other  faculty.  In  accordance 
with  the  Master  Plan,  the  building  at  704  Commonwealth  Avenue,  which  contains  approximately 
17,000  assignable  square  feet,  is  slated  for  a  feasibility  study  for  re-use  as  dormitory  space. 

It  is  anticipated  that  approximately  28,000  assignable  square  feet  of  vacated  space  currently  part 
of  the  School  of  Management  will  accommodate  new  laboratory  and  other  programs  which  could 
generate  up  to  28  new  jobs  on  campus.  Other  academic  departments  are  planned  to  relocate  into 
a  portion  of  the  vacated  space  from  the  School  of  Management.  The  second  generation  space 
vacated  by  these  two  programs,  approximately  21,000  assignable  square  feet,  will  be  used  for 
reallocation  and  upgrading  of  student  program  space  and  expansion  of  the  Science  Library.  These 
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are  not  new  uses  and  are  not  anticipated  to  generate  new  jobs.  The  reuse  of  School  of 
Management  space  remains  the  same  for  both  the  nine  and  ten  story  alternatives. 

Executive  Administrative  Space 

As  shown  in  Table  3-3,  approximately  36,000  assignable  square  feet  of  administrative  space  will 
be  vacated  as  a  result  of  the  Project.  This  space  is  currently  distributed  among  six  locations  on 
Bay  Sate  Road,  Commonwealth  Avenue,  and  Buick  Street.  These  spaces  range  in  size  from 
approximately  1,000  assignable  square  feet  to  12,000  assignable  square  feet.  It  is  anticipated  that 
in  three  of  these  locations,  either  existing  or  new  special  programs  will  be  assigned.  These  will  be 
located  largely  in  the  desirable  offices  along  Bay  State  Road.  Special  programs  tend  to  be  small 
research  centers  or  institutes  which  focus  on  very  narrow  fields.  They  typically  contain  offices  for 
limited  numbers  of  fiiU-time  faculty,  one  or  two  visiting  faculty,  space  for  graduate  work,  and 
small  seminar  rooms.  Examples  of  existing  special  programs  on  Bay  State  Road  include  the 
Center  for  Educational  Development  in  Health  and  Center  for  Defense  Journalism.  It  is  estimated 
that  if  the  vacated  space  in  these  three  locations  is  filled  with  new  programs,  up  to  60  new  jobs 
could  be  created  when  these  spaces  are  vacated. 

The  majority  of  vacated  administrative  space  will  be  used  to  upgrade  and  expand  the 
accommodations  of  the  existing  administrative  occupants.  A  portion  of  the  space  will  be  used  to 
relocate  student  services  oflBces.  The  second  generation  of  space  vacated  as  a  result  of  the 
project  administrative  space  is  comprised  of  approximately  7,000  assignable  square  feet.  This 
space  is  currently  unassigned  but  is  anticipated  to  be  available  for  added  oflBces  which  could 
potentially  generate  up  to  25  new  jobs  on  campus. 

The  ten  story  alternative  would  have  vacated  approximately  23,000  assignable  square  feet  more 
than  the  nine  story  project.  This  would  have  been  used  for  fiarther  upgrading  of  existing  oflBces 
and  would  have  allowed  an  upgrade  of  other  program  oflBces  which  was  estimated  to  generate  six 
new  jobs. 
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Table  3-3 
Summary  of  Anticipated  Space  Reuse  for  Nine  Story  Alternative 

LOCATION 

SQUARE 

FEET 

(ROUNDED) 

PROPOSED  USE 

NEW 

EMPLOYMENT 

POTENTIAL 

SCHOOL  OF  MANAGEMENT 

(School) 

685  Commonwealth  Ave. 

44,000 

General  Class/OfRce/Lab 
Relocate  Academic 
Department  (1) 

8 
0 

621  Commonwealth  Ave. 

13,000 

Relocate  administrative  offices 
New  programs  (2) 

20 

704  Commonwealth  Ave. 

17,000 

Study  reuse  as  dormitory 

0 

771  Commonwealth  Ave. 

15,000 

Expand  library  shelf  space 

0 

730  Commonwealth  Ave. 

300 

Upgrade  existing  uses 

0 

985  Commonwealth  Ave. 

700 

Upgrade  existing  uses 

0 

Total  for  School 

90,000 

28 

ADMINISTRATION 

147  Bay  State  Road 

8,000 

Special  Program 

25 

145  Bay  State  Road 

7,000 

Special  Program 

20 

59  Bay  State  Road 

1,000 

Upgrade  existing  uses 

0 

881  Commonwealth  Ave./ 
25  Buick  St. 

12,000 

Upgrade  existing  uses 
Relocation  of  administrative 
ofiBces (3) 

0 
0 

10  Lenox  St./25  Buick  St./ 143 
Bay  State  Road 

8,000 

Upgrade  existing  uses 
Special  Program 

0 
15 

Total  Administration 

36,000 

60 

Second  Generation  Moves 

(1)   1 1 1  Cummington  St. 

19,000 

Science  Library 

0 

(2)  775  Commonwealth  Ave. 

2,000 

Expand  student  program  space 

0 

(3)  985  Commonwealth  Ave. 

7,000 

Unassigned 

25 

Total  Second  Generation 

28,000 

25 

1 

G3t4/V»- K>mt-^'"'""''"'^"""'''^ 

''''''''TS4,mr^^"' 
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3.3      URBAN  FABRIC 

Considerable  attention  in  the  design  of  the  new  School  of  Management  project  has  been  given 
to  the  unique  urban  context  surrounding  the  new  building.  In  particular,  the  design  responds  to 
the  following: 
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•  the  "landmark"  location  of  the  building  and  the  building's  relationship  to 
Kenmore  Square; 

•  the  concept  of  an  urban  campus  including  the  nature  of  Commonwealth  Avenue; 
and, 

•  the  large  number  of  people  using  the  building. 

These  influences  are  not  distinct,  but  overlapping;  a  response  to  one  may  also  affect  to  another. 
It  is  important  to  consider  the  Project  in  the  context  of  transition  along  Sherbom  Street  from 
Bay  State  Road  to  Commonwealth  Avenue,  as  well  as  from  commercial  Kenmore  Square  to  the 
academic  campus  along  Commonwealth  Avenue. 

The  before  and  after  views  of  the  Project,  Figures  3-1  through  3-5,  and  Figures  12-3  through 
12-7  in  Chapter  12.0,  Historical  and  Archaeological  Resources,  were  selected  in  an  attempt  to 
better  understand  the  potential  visual  impacts  from  the  new  School  of  Management  project  in 
relationship  to  its  surroundings.  These  views  were  developed  by  taking  recent  photographs  of 
existing  conditions  which  best  present  the  relationship  of  the  Project  to  its  surroundings. 
Computer  images  of  the  Project,  and  existing  adjacent  buildings  were  then  created.  Perspective 
views  matching  the  photographs  were  then  printed  out  from  the  computer.  Next,  these 
printouts  were  enlarged  until  the  computer-generated  outlines  of  existing  buildings  matched  the 
photographic  images  of  the  existing  buildings.  Once  this  match  was  achieved,  the  combined 
images  were  presented  in  sketch  form. 

In  its  June  24,  1993,  memorandum,  the  BRA  recommends  that  the  Project  "...is  critically 
important  to  the  sensible  growth  of  the  Kenmore  Square  area.  The  urban  elements  of  the 
Proposed  Project  reflect  the  needs  of  Kenmore  Square,  while  respecting  the  public  goals  and 
guidelines  established  for  development  in  Boston..."  The  memo  further  states  "...By  turning  an 
underutilized  site  into  a  School  of  Management  and  administration  center,  the  Project  will 
convert  the  site  into  a  physical  and  financial  asset  and  will  improve  land  values  and  provide 
economic  stimulus.  By  using  materials  and  designs  which  are  harmonious  with  the  surrounding 
neighborhood,  the  Project  will  strengthen  the  neighborhood  without  compromising  the  historic 
and  architectural  integrity  of  the  area..." 

Kenmore  Square 

With  a  diverse  array  of  entertainment  opportunities,  stores  and  eateries,  Kenmore  Square  is  one 
of  the  prime  social  magnets  in  the  City  of  Boston.  Locating  the  School  of  Management  and 
executive  administrative  offices  at  this  location  along  Commonwealth  Avenue  will  increase  the 
concentration  of  people  and  aaivity  at  this  entrance  to  the  University.  This  will  reinforce  the 
use  of  the  commercial  establishments  of  Kenmore  Square  and  also  take  advantage  of  the 
existing  MBTA  bus  and  fixed  rail  system,  so  as  to  reduce  the  number  of  car  trips  generated  by 
the  facility.  Furthermore,  the  existing  parking  lot  creates  an  unwelcome  gap  in  the  rhythm  of 
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buildings  along  Commonwealth  Avenue  and  a  potential  safety  problem  in  the  area.  The  Project 
will  fill  the  hole  and  offer  a  fiiendly  pedestrian  transition  onto  campus. 

At  the  same  time,  the  building  is  sufficiently  distanced  fi'om  Kenmore  Square  (500  feet  fi"om  the 
intersection  of  Commonwealth  Avenue  and  Deerfield  Street  to  the  nearest  boundary  of  the 
Project  site)  that  it  is  appropriately  exclusively  academic  in  use.  Through  the  stepped  alignment 
of  its  facade,  the  new  School  of  Management  building  facilitates  a  smooth  transition  between 
the  commercial  buildings  to  the  west  of  the  site,  which  are  set  close  to  the  sidewalk  toward 
Kenmore  Square,  and  the  academic  campus  buildings  set  farther  back  fi-om  the  sidewalk.  As 
discussed  in  the  Master  Plan  section  above,  the  balance  of  this  block  (Parcel  Q)  can  be 
programmed  for  mixed  academic  and  commercial  uses  in  the  fijture  which  are  compatible  with 
Kenmore  Square  and  the  Project. 

Campus  Gateway 

The  new  School  of  Management  will  be  the  first  academic  building  encountered  by  a  person 
traveling  west  from  Kenmore  Square  along  Commonwealth  Avenue  onto  the  University 
campus,  whether  the  person  is  in  a  car,  using  the  MBTA,  or  is  a  pedestrian.  On  the  south  side 
of  Commonwealth  Avenue,  the  Metcalf  Center  and  Morse  Auditorium  have  served  for  the  last 
ten  years  as  the  "entrance"  to  the  campus  from  the  east.  The  new  School  of  Management  will 
complete  this  "entrance"  on  the  north  side  of  the  street.  This  fiinction  is  achieved  both  at  the 
pedestrian  level  and  on  a  larger  scale. 

For  a  westbound  passenger  on  the  MBTA,  the  Project  will  be  the  first  building  seen  as  one 
emerges  above  ground  from  the  tunnel.  As  such,  the  building  forms  a  gateway  to  the  campus 
on  a  pedestrian  level.  The  building,  located  on  the  north  side  of  Commonwealth  Avenue,  will 
do  what  Morse  Auditorium  does  on  the  South  side  ~  change  one's  perception  of  the 
environment  from  commercial  to  academic. 

On  a  larger  scale,  the  building  must  also  perform  the  same  fiinction  when  viewed  from  Kenmore 
Square  —  indicate  the  begiiming  of  an  academic  campus  distinct  from  the  commercial 
environment  of  the  Square.  Thus,  a  distant  viewer  will  see  where  Boston  University  begins, 
indicating  the  transition  from  commercial  facilities  to  academic.  The  building  must  be 
perceived,  even  at  a  considerable  distance,  to  be  part  of  the  Campus.  This  goal  has  been 
accomplished  with  the  current  building  design. 

Currently,  the  view  east  along  Commonwealth  Avenue  at  Granby  Street  includes  the  Howard 
Johnson's  Motor  Lodge,  the  Citgo  sign  and,  in  the  distance.  Prudential  Center.  These  eastward 
views  on  the  north  side  of  Commonwealth  Avenue  need  a  benchmark  showing  the  terminus  of 
the  linear  campus  as  discussed  below.  The  new  building  will  achieve  this  fijnction. 
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Linear  Campus 


As  a  result  of  the  growth  pattern  of  the  University,  Commonwealth  Avenue  is  emerging  as  the 
campus  spine,  both  literally  and  perceptually.  Along  its  broad  sidewalks,  students  go  to  the 
classroom  buildings,  converse,  congregate  and  socialize.  Most  people  recognize 
Commonwealth  Avenue  as  the  University's  unifying  feature,  while  Kenmore  Square,  the  Charles 
River,  and  B.U.  Bridge  as  defining  features  on  campus.  The  new  School  of  Management  serves 
to  further  focus  attention  on  this  linear  identity. 

For  the  length  of  the  campus,  Commonwealth  Avenue  is  essentially  two  one-way  streets, 
divided  by  the  MBTA  tracks.  The  MBTA  service  on  Commonwealth  Avenue  further  reinforces 
this  linear  spine.  Where  Commonwealth  Avenue  is  cohered  in  the  Back  Bay  area  by  a  congruity 
of  materials,  details,  ages,  and  building  heights,  this  portion  of  the  Avenue  has  none  of  these 
unifying  features.  Buildings  in  this  area  are  of  all  heights  and  setbacks  and  could  be  best  be 
described  as  corrugated.  Building  styles,  materials,  and  detailing  are  in  direct  contrast  from  one 
side  of  the  street  to  the  other.  The  lack  of  unification  is  further  aggravated  by  the  MBTA  tracks 
slicing  down  the  middle  of  the  street.  The  final  barrier  is  the  iron  piling  fence  separating  the 
tracks.  It  not  only  prevents  people  from  crossing  back  and  forth  between  the  two  sides,  but  also 
draws  a  visual  boundary.  Looking  up  and  down  the  street,  one  does  not  have  the  feeling  of  a 
space  with  walls,  but  of  a  series  of  disjointed  objects. 

The  development  of  the  Project  site  will  reinforce  this  linear  quality  in  a  positive  way.  Through 
the  building  footprint,  the  location  of  the  building  on  the  site,  and  the  landscaping,  the 
perception  of  "campus"  will  be  reinforced.  As  pointed  out  in  the  discussion  of  the  campus 
gateway,  the  building's  height  and  use  strengthen  this  concept. 

Building  and  Site  Edges 

Along  Commonwealth  Avenue  the  new  School  of  Management  building  meets  the  ground  in  a 
series  of  vertical  planes  that  gradually  narrow  the  width  of  space  fi-om  the  building  to  the  street 
from  45  feet  to  25  feet.  This  reinforces  several  goals  consistent  with  the  building  forming  an 
end  to  the  campus  and  the  gateway  to  the  City:  the  narrowing  forms  a  transition  fi^om  the 
"campus"  sidewalk  width  to  the  commercial  sidewalk  width,  and  for  the  observer  looking 
eastward,  these  planes  protrude  into  the  view,  bringing  the  desired  visual  closure  which  is 
currently  lacking. 

The  southwest  comer  of  the  new  building  will  align  with  two  reference  planes.  They  are  the 
south  facade  of  the  building  across  Sherbom  Street  and  the  west  facade  of  the  Boston 
University  dormitory  on  the  other  side  of  the  alley.  Along  Sherbom  Street,  the  Boston 
University  dormitory  and  the  new  building  will  present  a  uniform  edge  to  the  sidewalk.  Along 
Commonwealth  Avenue,  the  new  building  will  align  with  the  academic  School  of  Education 
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building  on  the  west  side  then,  mo\ing  east,  step  out  to  align  with  the  Howard  Johnson's  Motor 
Lodge  creating  a  transition  between  the  campus  and  commercial  buildings.  For  these  two  site 
edges,  then,  the  new  building  will  form  the  backdrop  to  the  landscaping,  which  also  plays  a  role 
in  defining  the  campus. 

The  Project  building  mass  is  segmented  along  Commonwealth  Avenue  in  such  a  way  as  to  allow 
alignment  with  all  surrounding  buildings.  The  main  part  of  the  west  facade  aligns  with  the 
Boston  University  dormitory  and  across  Bay  State  Road  to  preserve  site  lines  to  the  River,  the 
southwest  comer  of  the  building  aligns  with  existing  buildings  located  on  Commonwealth 
Avenue  westward,  and  the  southeast  comer  of  the  building  aligns  with  the  facade  of  the  existing 
Howard  Johnson's  Motor  Lodge.  This  articulation  makes  a  transition  fi-om  the  academic 
character  of  Charles  River  Campus  to  the  commercial  character  of  Kenmore  Square. 

Sherbom  Street  acts  as  the  transition  between  the  visual  diversity  of  Commonwealth  Avenue 
and  the  homogeneity  of  Bay  State  Road.  On  the  east  side  of  the  street,  a  Boston  University 
dormitory  forms  the  comer  of  Sherbom  Street  and  Bay  State  Road.  It  serves  as  a  transition  in 
height  and  style  to  the  fabric  of  Bay  State  Road.  At  grade  level,  the  School  of  Management  will 
align  with  the  face  of  the  dormitories  and  carry  through  the  vsdde  planting  strip  between 
sidewalk  and  building  edge.  Thus,  the  perceptual  width  of  Sherbom  Street  is  doubled,  creating 
a  boulevard  leading  to  Bay  State  Road. 

At  approximately  150  feet  to  the  top  parapet,  the  new  School  of  Management  is  in  scale  with 
other  buildings  on  Commonwealth  Avenue,  but  taller  than  buildings  along  Bay  State  Road. 
Looking  west  down  the  street,  the  long  views  show  that  the  sides  of  the  Project  will  be  blocked 
by  trees  and  the  cornice  Une  of  the  row  houses.  It  is  only  when  one  approaches  the  new 
building  that  its  presence  will  be  felt,  first  at  the  grass  yard  to  the  east  of  the  dormitories  and 
then  again  fi-om  in  fi^ont  of  the  dormitories.  In  both  these  situations  the  new  building  will  have  a 
positive  effect. 

When  viewed  fi^om  the  street,  the  grass  yard  creates  a  gap  in  the  rhythm  of  row  houses.  The 
pine  trees  and  fence  at  the  rear  lot  line  shield  a  pedestrian  fi^om  seeing  the  alley.  The  new 
building  will  alter  this  by  forming  a  backdrop  and  end  to  the  yard.  With  three  sides  enclosed 
instead  of  two,  the  wall  space  becomes  a  variation  in  setback  instead  of  a  hole  in  the  "wall"  of 
the  street;  it  becomes  more  of  a  park  fi-onting  on  the  street.  Before  and  after  views  along  Bay 
State  Road  are  found  in  Chapter  12.0,  Historic  and  Archaeological  Impacts. 

Height  and  Massing 

The  Project  building  will  be  viewed  prominently  along  Commonwealth  Avenue.  It  will  replace 
Howard  Johnson's  Motor  Lodge  and  the  Burger  King  sign  as  the  identifying  landmarks  at  the 
eastern  end  of  the  Campus.  From  a  distance,  the  most  significant  identifying  landmark  of 
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Kenmore  Square,  the  Citgo  sign,  will  still  be  unchallenged.  The  nine  story  project  presents  a 
significant  reduction  in  scale  fi'om  the  original  ten  story  alternative.  The  height  is  reduced  by 
deleting  one  floor  of  administrative  space,  reducing  the  height  of  the  mechanical  penthouse,  and 
by  reducing  floor  to  ceiling  heights.  The  result  is  a  height  reduction  totaling  over  18  feet.   In 
addition  to  a  reduction  in  height,  the  massing  and  bulk  of  the  building  are  also  significantly 
reduced.  The  fifth  floor  parapet  of  the  nine  story  building  now  lines  up  with  the  Howard 
Johnson's  Motor  Lodge  and  the  Boston  University  Bookstore  Mall.  The  reduced  height  and 
massing  configuration  is  shown  in  Figure  3-6. 

The  new  School  of  Management  building,  while  prominent,  will  not  be  overbearing  or  out  of 
context.  When  viewed  in  relation  to  other  representative  buildings  near  the  Project  site,  it  can 
be  seen  how  it  fits  into  the  commercial  and  campus  area.  The  buildings  selected  for  comparison 
purposes  range  in  height  fi-om  a  Bay  State  Road  townhouse  at  approximately  42  feet  in  height 
to  the  nearby  Boston  University  Law  School  at  over  232  feet  in  height.  In  between  this  range  is 
the  Boston  University  dormitory  on  Bay  State  Road  at  approximately  79  feet,  566 
Commonwealth  Avenue  (Kenmore  Tower)  at  approximately  123  feet,  and  700  Commonwealth 
Avenue  (Warren  Towers)  at  176  feet,  the  new  School  of  Management  project  fits  within  the 
range  of  buildings  as  illustrated  in  Figure  3-7. 

From  the  southern  bank  of  the  Charles  River,  the  view  of  the  new  School  of  Management 
project  is  largely  obscured  by  existing  buildings.  Only  the  upper  portion  of  the  building  is 
visible  fi'om  the  southern  bank  of  the  River.  These  upper  floors  are  outfitted  with  curved 
balconies  which  mimic  the  rounded  townhouses  also  seen  fi'om  this  vantage  point.  (Additional 
building  facade  detail  is  discussed  below).  A  typical  view  of  the  building  as  seen  fi'om  this  area 
of  the  riverbank  near  the  Project  is  shown  on  Figure  3-8. 

Facade  Treatment 

Over  the  last  10  years,  the  architectural  signature  of  new  buildings  on  the  Charles  River  Campus 
has  been  consistent.  This  style  employs  a  red  brick  middle  with  a  light  colored  stone  base  and 
large  deep  recessed  windows  with  brick  lintels  overhead,  similar  in  style  to  the  Boston 
University  Bookstore  Mall.  The  use  of  red  brick  with  a  stone  base  pattern  is  also  consistent 
with  the  style  of  historic  buildings  in  the  area  such  as  Myles  Standish  Hall  dormitory  and  147 
Bay  State  Road.  The  presence  similar  styles  can  be  seen  beginning  in  Kenmore  Square  at  the 
Boston  University  Bookstore,  continuing  west  on  Commonwealth  Avenue  at  the  Metcalf 
Science  Center  (590  Commonwealth  Avenue),  the  Biology  and  Physics  Building  (620 
Commonwealth  Avenue),  and  Sargent  College  (630  Commonwealth  Avenue).  The  new  School 
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View  on  Commonwealth  Ave 

at  Kenmore  Square 

Looking  West 


Figure  3-1 
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View  on  Commonwealth  Ave. 

from  Howard  Johnson 's 

Looking  West 


Figure  3-2 
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View  from  Commonwealth  Ave 

(North  side) 

Looking  East 


Figure  3-3 


Prepared  By: 
Pressley  Associates  Inc. 


Pressley  Associates,  Inc. 


July  1993 


Urban  Design  3-2  J 


i 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


BOSTON  UNIVERSITY  SCHOOL 
OF  MANAGEMENT 


View  from  Commonwealth  Ave 

(South  side) 

Looking  East 


Figure  3-4 
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View  from  Metcalf  Science 
Plaza  Looking  North 


Figure  3-5 
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Figure  3-6 
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Figure  3-7 
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View  Angles  from  Charles  River  -  South  Bank 
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Figure  3-8 
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Facade  Treatment 
South  Elevation 


Figure  3-9 
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Facade  Treatment 
East  and  West  Elevations 


Figure  3-10 
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Facade  Treatment 
North  Elevation 


Figure  3-11 
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of  Management  building  employs  the  same  materials  in  a  similar  motif  but  incorporates  more 
stone  at  the  base  and  cornices.  The  building  reinforces  the  recent  architectural  style  on  the 
campus. 

Ralph  Adam  Cram's  original  School  of  Management  (685  Commonwealth  Avenue)  is 
surrounded  by  many  of  the  newer  buildings  on  campus  and  the  site  of  the  new  School  of 
Management.  Through  the  use  of  the  light  colored  stone  base  as  a  unifying  element,  the 
flanking  buildings  frame  Cram's  Building  and  highlight  it  as  a  focal  point  of  the  Campus. 

Like  many  of  the  buildings  in  the  area,  the  Project's  facade  is  divided  into  three  horizontal 
sections;  base,  middle,  and  top.  The  base  of  the  building  consists  of  an  articulated  ground 
level  with  transparent  storefront  glazing  and  a  loggia  located  at  both  entries. 

The  base  of  the  building  begins  with  a  three  foot  high  band  of  granite  starting  at  grade  level, 
upon  which  is  27  feet  of  banding.  Similar  to  the  way  in  which  it  is  used  in  surrounding 
buildings  such  as  the  Boston  University  Bookstore  Mall  in  Kenmore  Square,  the  height  of  the 
base  in  proportion  to  a  person  walking  next  to  the  building  will  give  the  perception  of  a  stone 
structure  (relating  it  to  Ralph  Adam  Cram's  existing  School  of  Management  building).  Yet  as 
one  views  the  building  from  a  distance,  the  intermixing  of  brick  and  stone  become  apparent. 

The  middle  of  the  building  is  emphasized  by  the  expanse  of  red  brick  separated  from  the  base 
by  limestone  bands  and  the  use  of  deepset  punched  windows  with  sunscreens. 

The  top  of  the  building  is  defined  by  upper  and  lower  bands  of  light  colored  pre-cast  material, 
a  different  rhythm  of  fenestration  from  other  portions  of  the  building.  The  building  is 
completed  by  the  articulation  of  the  penthouse  and  skylight  modulation  producing  a  focal 
point  in  the  skyline.  Figures  3-9,  3-10,  and  3-1 1  illustrate  the  base,  middle  and  top  elevations 
of  the  north,  south,  east,  and  west  facades. 

On  the  north  side  of  the  new  School  of  Management  building,  curved  balconies  were 
incorporated  into  the  facade  to  bring  texture  reminiscent  of  the  Bay  State  Road  townhouses. 
(see  Figure  3-12).  This  feature  contributes  to  the  visual  continuity  of  the  townhouses  as 
viewed  from  the  Charles  River. 

3.4     SITE  ACCESS 

Discussion  of  access  to  the  site  can  be  subdivided  into  two  categories:  service  access  and  user 
access.  The  latter  category  can  be  further  subdivided  into  pedestrian  access  and  vehicular 
access. 
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North  Face  Balcony  Detail 
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User  Access 


The  predominant  path  of  approach  to  the  site  from  elsewhere  on  campus  is  along 
Commonwealth  Avenue.  Many  people  regularly  arrive  by  MBTA  bus  and  trolley  along 
Commonwealth  Avenue  or  on  foot  from  Kenmore  Square.  Others  walk  from  nearby 
dormitories,  residences,  businesses  and  parking  lots  along  Commonwealth  Avenue.  For  this 
reason,  the  principal  entrance  for  University  personnel,  students,  and  visitors  is  located  along 
Commonwealth  Avenue.  This  entrance  will  serve  the  first  six  floors  of  the  building  containing 
the  School  of  Management. 

The  major  flux  of  people  in  and  out  of  the  executive  administrative  offices  will  occur  at  9:00 
AM,  noon,  and  5:00  PM,  with  a  reduced  flow  throughout  the  day  and  into  evening  hours.  In 
order  that  this  entrance  not  compete  or  conflict  with  the  principal  entrance,  it  will  be 
appropriately  located  on  Sherbom  Street. 

The  entrance  to  the  parking  garage  is  located  at  the  eastern  comer  of  the  building,  on 
Commonwealth  Avenue,  thus  avoiding  conflict  with  traffic  on  Sherbom  Street  and  near  the 
traffic  signal.  Commonwealth  Avenue  is  a  divided  roadway  in  front  of  the  new  building. 
Since  traffic  is  westbound  along  that  portion  of  Commonwealth  Avenue,  vehicles  parking  in 
the  building  will  tum  off  the  street  prior  to  reaching  the  major  pedestrian  crossing  at  Sherbom 
Street  and  the  MBTA  bus  and  trolley  stops  farther  to  the  west.  This  design  reduces  potential 
conflicts  between  vehicles  and  pedestrians  and  minimizes  dismption  of  traffic  flow.  Cars  are 
able  to  enter  and  exit  the  parking  facility  without  significantly  dismpting  traffic  flow. 

Service  Access 

The  Project  site  is  bounded  by  an  alley  on  the  north,  which  connects  to  Sherbom  and 
Deerfield  Streets.  The  loading  docks  are  located  off  the  alley  in  such  a  way  that  they  will  not 
impede  alley  circulation.  Currently,  the  dormitories  and  other  residential  properties  are  served 
by  this  alley.  Not  only  is  this  alley  the  obvious  location  for  service  access  to  the  building,  but 
it  is  also  the  most  convenient.  Actual  loading  and  deliveries  vwll  be  through  three  loading 
bays,  one  of  which  is  for  a  dumpster  in  the  rear  of  the  building  away  from  pedestrian  areas. 
These  will  be  accessed  from  the  alley  and  segregated  from  other  access  points  to  the  building. 
Service  vehicles  will  be  able  to  enter  and  exit  the  alley  from  either  Deerfield  or  Sherbom 
Streets.  These  streets,  in  turn,  afford  easy  access  to  Commonwealth  Avenue  at  traffic  signals. 
Access  points  are  shown  in  Figure  3-13.  This  location  also  allows  easy  coordination  of  tmck 
loading  and  deliveries  to  the  Boston  University  dormitory,  also  located  off  the  alley. 
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Pedestrian  Building  Access 
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Figure  3-13 
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4.1     INTRODUCTION 

A  quantitative  study  of  the  pedestrian-level  wind  environment  for  a  No-Build  condition  and  Build 
condition  was  undertaken  for  the  Boston  University  School  of  Management  project  site  in 
Boston,  Massachusetts.  For  this  analysis,  Build  condition  refers  to  the  nine  story  alternative, 
approximately  166  feet  in  height.  The  main  objectives  of  this  study  were  to: 

1)  quantitatively  assess  the  effect  that  the  new  Boston  University  School  of 
Management  project  would  have  on  pedestrian-level  wind  conditions; 

2)  compare  the  predicted  wind  conditions  with  criteria  outlined  by  the  Boston 
Redevelopment  Authority  (BRA);  and, 

3)  develop  mitigation  measures  for  identified  problem  areas,  if  necessary. 

Prior  to  conducting  the  quantitative  study,  a  qualitative  review  of  the  Project  was  conducted  and 
included  in  the  DPIR,  dated  February,  1993.  The  quaUtative  review  identified  that  the  wind 
conditions  produced  by  the  original  ten  story  alternative  would,  in  general,  be  suitable  for  the 
various  intended  pedestrian  uses,  however,  there  were  some  areas  where  increased  wind  activity 
would  be  of  concern.  The  design  team  responded  to  this  by  reducing  the  height  of  the  building  to 
nine  stories ,  approximately  166  feet  above  grade  and  developing  a  detailed  landscaping  scheme. 
Quantitative  tests  showed  that  the  nine  story  project  had  a  positive  impact  on  wind  conditions  and 
provided  adequate  mitigation,  based  on  the  BRA  pedestrian  wind  criteria,  in  several  areas  of 
concern  along  Sherbom  Street  and  Commonwealth  Avenue. 

A  brief  summary  of  the  quantitative  test  results  follows. 

(i)     Overall,  the  Build  condition  creates  moderately  better  wind  conditions  than  those 
which  exist  under  the  No-Build  scenario. 

(ii)  Under  the  Build  scenario,  the  seasonal  and  annual  wind  conditions  along  Sherbom 
Street  are  well-suited  for  pedestrian  use.  Wind  conditions  are  noticeably  improved 
when  compared  to  the  No-Build  conditions. 

(ill)  Wind  conditions  along  Commonwealth  Avenue,  under  the  Build  scenario,  are  within 
the  acceptable  levels  of  comfort  as  defined  by  the  BRA,  with  the  exception  of  the 
MBTA  pedestrian  waiting  area  located  on  the  median.  (Generally,  the  wind 
velocities  in  the  MBTA  area  just  exceed  the  acceptable  level  of  comfort  for  walking 
by  1  mph). 
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(iv)    The  seasonal  and  annual  wind  conditions  in  the  open  space  at  Commonwealth 
Avenue  and  Blandford  Street  are  very  well-suited  for  intended  uses. 

(v)    The  seasonal  and  annual  wind  chmate  at  the  adjoining  Howard  Johnson's  Motor 
Lodge  property  is  appropriate  for  pedestrians  using  the  facility. 

(vi)   The  seasonal  and  annual  wind  climate  in  the  adjacent  private  alley  and  Boston 
University  dormitory  are  appropriate  for  pedestrian  use. 

(vii)  The  main  entrances  to  the  new  School  of  Management,  on  Sherbom  Street  and 
Commonwealth  Avenue,  are  subject  to  appropriate  seasonal  and  annual  wind 
conditions. 

(viii)  Locations  within  the  Bay  State  Road  historic  district  (along  Sherbom  Street  and  in 
the  vicinity  of  the  Boston  University  dormitory)  largely  improve  with  the  Build 
condition.  One  location  along  Sherbom  Street  (Location  3)  is  brought  below  the 
effective  gust  threshold.  Wind  speeds  increase  in  the  alley,  but  remain  within  the 
BRA  acceptable  comfort  ranges. 

The  study  was  based  on  a  1 :400  scale  model  of  the  proposed  Project  and  surroundings,  tested  in  a 
boundary  layer  wind  tunnel.  Information  concerning  the  surrounding  area  was  based  on 
topographical  maps,  aerial  photographs,  information  supplied  by  the  BRA,  information  supplied 
by  Cannon  Architects,  and  building  information  obtained  from  the  Sanborn  Map  Company. 
Additional  information  concerning  site  characteristics  was  obtained  during  a  site  visit. 

The  quantitative  test  results  were  achieved  by  including  the  detailed  landscaping  plan  prepared  by 
Pressley  Associates,  Inc.  This  landscape  plan  forms  part  of  the  Project  and  is  considered  to  be  an 
integral  part  of  the  Build  condition. 

The  summer,  spring  and  fall  test  results  are  conservative  since  the  landscaping  included  on  the  test 
model  was  portrayed  as  winter  vegetation  (i.e.  deciduous  trees  with  no  foliage).  For  this  reason, 
actual  wind  conditions  during  these  periods  will  be  equal  to  or  better  than  those  reported  in  this 
document. 

4.2      OVERVIEW 

Major  buildings,  especially  those  that  protrude  above  their  surroundings,  often  cause  increased 
local  wind  speeds  at  the  pedestrian  level.  Typically,  wind  speeds  increase  with  elevation  above 
the  ground  surface,  and  taller  buildings  intercept  these  faster  winds  and  deflect  them  down  to  the 
pedestrian  level.  The  fiinneling  of  wind  through  gaps  between  buildings  and  the  acceleration  of 
wind  around  comers  of  buildings  may  also  cause  increases  in  wind  speed.  Conversely,  if  a 
building  is  surrounded  by  others  of  equivalent  height,  it  may  be  protected  from  the  prevailing 
upper-level  winds,  resuhing  in  no  significant  changes  to  the  local  pedestrian-level  wind 
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environment.  The  most  efiFective  way  to  assess  potential  pedestrian-level  wind  impacts  around 
this  proposed  new  building  is  to  conduct  scale  model  tests  in  a  wind  tunnel. 

The  consideration  of  wind  in  planning  outdoor  activity  areas  is  important  since  high  winds  in  an 
area  tend  to  deter  pedestrian  use.  For  example,  winds  should  be  light  or  relatively  light  in  areas 
were  people  would  be  sitting,  such  as  outdoor  cafes  or  playgrounds.  For  bus  stops  and  other 
locations  where  people  would  be  standing,  somewhat  higher  winds  can  be  tolerated.  For 
frequently  used  sidewalks,  where  people  are  primarily  walking,  stronger  winds  are  acceptable. 
For  infrequently  used  areas,  the  wind  comfort  criteria  can  be  relaxed  even  fiirther.  The  actual 
effects  of  wind  can  change  from  pedestrian  inconvenience,  due  to  the  blowing  of  dust  and  other 
loose  material  in  a  moderate  breeze,  to  severe  difficulty  with  walking  due  to  the  wind  forces  on 
the  pedestrian. 

4.3     METHODOLOGY 

For  this  analysis  of  pedestrian-level  wind  conditions,  the  following  conditions  were  tested: 

No-Build  Condition  -  includes  all  existing  surrounding  buildings  and  no  construction  on  the 
Project  site,  see  Figure  4-1. 

Build  Condition  -  includes  the  same  existing  surroundings  as  the  No-Build  configuration, 
however,  it  includes  the  proposed  School  of  Management  nine  story  alternative,  approximately 
166  feet  high,  see  Figure  4-2. 

The  1:400  scale  model  of  the  two  test  conditions  and  surroundings  within  a  1,600-foot  radius  of 
the  Project  site,  was  tested  in  the  Rowan  Williams  Davies  &  Irwin,  Inc.  (RWDI)  boundary  layer 
wind  tunnel.  The  wind  tunnel  simulates  the  natural  wind  conditions  in  the  area.  A  detailed 
description  of  the  wind  tunnel  and  the  simulation  of  the  natural  wind  is  given  in  Appendbc  El. 

The  model  was  initially  fitted  with  thirty-two  omnidirectional  wind  speed  sensors  that  were 
connected  to  the  wind  tunnel's  data  acquisition  system  to  record  the  mean  and  fluctuating 
components  of  wind  speed  at  a  fijU-scale  height  of  5  feet  above  grade.  Two  additional  sensors 
were  added  for  the  Build  condition  in  response  to  concerns  expressed  about  possible  wind 
impacts  at  other  locations  on  Commonwealth  Avenue.  The  photographs  in  Figure  4-1  show  the 
model  in  the  No-Build  condition,  while  the  photographs  in  Figure  4-2  depict  the  model  in  the 
Build  test  condition.  Landscaping,  apart  from  a  row  of  existing  coniferous  trees  at  the  Boston 
University  dormitory,  was  not  included  on  the  model  for  the  No-Build  condition.  A  comparison 
of  pedestrian-level  winds  at  each  sensor  location  for  each  test  condition  identifies  the  impact  of 
the  Project. 

Wind  speeds  were  recorded  and  analyzed  for  sixteen  wind  directions,  in  22.5  degree  increments, 
starting  from  true  north.  The  test  data  wcre  then  combined  with  long-term  meteorological  data, 
recorded  during  the  years  1945  to  1988  at  Boston's  Logan  International  Airport,  in  order  to 
predict  actual  wind  speeds.  For  this  study,  hourly  wdnd  records  for  each  of  the  four  seasons  and 
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over  the  entire  year  were  analyzed.  These  wind  statistics,  graphically  presented  in  Figure  4-3 
through  Figure  4-5  as  "wind  roses",  summarize  the  annual  and  seasonal  conditions  for  wind 
speed,  and  direction  in  the  Boston  area. 

The  first  two  wind  roses  in  Figure  4-3  provide  a  summary  of  the  spring  (March,  April,  and  May) 
wind  data  for  Logan  International  Airport.  When  considering  all  spring  winds,  the  prevalent  wind 
directions  are  fi"om  the  north-northwest,  northwest,  west  and  east.  However,  when  only  the 
pedestrian-level  winds  (i.e.  5  feet  above  ground  level)  that  exceed  16  miles  per  hour  (mph) 
(Strong  Spring  Winds)  are  included  in  the  analysis,  the  most  prominent  directions  are  fi"om  the 
west  through  northwest,  northeast  and  east-northeast.  It  should  be  noted  that  the  16  mph 
threshold  speed  will  occur,  on  average,  1  percent  of  the  time  during  the  spring  season  in  the 
Boston  area. 

The  second  two  wind  roses  in  Figure  4-3  illustrate  the  prevailing  summer  (June,  July,  and  August) 
winds  blowing  fi"om  the  south-southwest  through  west-northwest,  north-northwest  when 
considering  all  winds.  When  only  the  winds  above  the  1  percent  probabihty  wind  speed  of  12 
mph  (note:  this  wind  speed  changes  slightly  with  the  season)  are  considered,  winds  fi'om  the 
southwest,  west-northwest,  west-southwest,  northwest  and  northeast  are  predominant. 

During  the  fall  months  (September,  October,  and  November),  winds  favor  the  southwest  through 
northwest,  when  considering  all  winds  (see  top  left  wind  rose  in  Figure  4-4).  However,  when 
considering  vsdnds  above  the  one  percent  probability  threshold  of  15  mph  (Strong  Fall  Winds),  the 
west-northwest,  northwest,  northeast  and  east-northeast  winds  prevail  (see  top  right  wind  rose  in 
Figure  4-4). 

For  the  winter  (December,  January,  and  February)  wind  conditions,  the  lower  left  wind  rose  in 
Figure  4-4  indicates  that  the  prevailing  directions  are  fi-om  the  west  through  northwest,  when 
considering  all  winds.  However,  for  winds  above  the  1  percent  probability  wind  speed  of  1 7  mph 
(Strong  Winter  Winds),  the  predominant  winds  are  fi-om  the  west-northwest,  northwest  and  east- 
northeast,  (see  lower  right  wind  rose  in  Figure  4-4).  Figure  4-5  summarizes  the  annual  wind  data. 
The  top  wind  rose  illustrates  that  the  southwest,  west,  west-northwest,  northwest,  northeast  and 
east-northeast  winds  prevail,  when  considering  all  winds.  For  winds  above  the  16  mph  threshold 
wind  speed  (Strong  Annual  Winds),  the  prevailing  wind  directions  are  fi-om  the  west-northwest, 
northwest,  west,  northeast  and  east-northeast,  as  shown  in  the  bottom  wind  rose  in  Figure  4-5. 

This  study  used  state-of-the-art  measurement  and  analysis  techniques  to  predict  the  level  of 
comfort  expected  at  each  test  location.  There  are,  however,  three  sources  of  variability  that 
should  be  considered.  First,  although  the  methods  of  measurement  and  analysis  were  performed 
with  precision,  the  sensation  of  comfort  among  individuals  can  be  quite  variable.  Variations  in 
age,  individual  health,  clothing,  and  other  human  factors  can  change  the  response  of  a  particular 
individual.  The  comfort  limits  used  in  this  report  represent  an  average  for  the  total  population. 
Second,  unforeseen  changes  in  the  Project  area,  such  as  the  construction  or  removal  of  buildings, 
could  affect  wind  conditions  experienced  at  the  site.  Third,  the  prediction  of  wind  speeds  is 
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necessarily  a  statistical  procedure.  The  wind  speeds  reported  are  for  the  frequency  of  occurrence 
stated  (1  percent).  Higher  wind  speeds  will  occur  but  on  a  less  frequent  basis. 

4.4      PEDESTRIAN  WIND  COMFORT  CRITERIA 

The  BRA  has  adopted  two  standards  for  assessing  the  relative  wind  comfort  of  pedestrians.  First, 
the  BRA  wind  design  guidance  criteria  states  that  an  effective  gust  velocity  (mean  hourly  wind 
speed  +1.5  times  the  root-mean-square  wind  speed)  exceeded  1  percent  of  the  time  should  not 
exceed  3 1  mph.  The  second  set  of  criteria  used  by  the  BRA  to  determine  the  acceptability  of 
specific  locations  is  derived  from  the  Melbourne  criteria.  These  criteria  are  used  to  determine  the 
relative  level  of  pedestrian  wind  comfort  for  activities  such  as  sitting,  standing,  or  walking.  The 
criteria  measured  according  to  mean  wind  speeds  are  essentially  as  follows: 


Table  4-1  BRA  Mean  Wind  Criteria* 

Dangerous  Conditions 

>27 

Uncomfortable  for  Walking 

>19and<27 

Comfortable  for  Walking 

>15and<19 

Comfortable  for  Standing 

>12and<15 

Comfortable  for  Sitting 

<12 

*  Mean  wind  speed  (mph)  exceeded  1  percent  of  the  time. 

Based  on 

Melbourne  wind  criteria. 

The  wind  climate  found  in  a  typical  urban  setting  in  Boston  is  generally  comfortable  for  sidewalks 
and  pedestrian  thoroughfares.  However,  without  any  mitigation  measures,  this  wind  climate  is 
likely  to  be  uncomfortable  for  more  passive  activities  such  as  sitting.  The  wind  climate  in  Boston 
will  generally  satisfy  the  BRA  effective  gust  velocity  criteria  of  3 1  mph. 


4.5      TEST  RESULTS 

The  pedestrian-level  wind  data  supporting  the  following  discussion  of  the  test  results  is  located  in 
Appendices  E2  and  E3  and  Tables  4-11  and  4-12.  It  includes  the  predicted  mean  wind  speeds, 
the  level  of  pedestrian  wind  comfort,  and  the  effective  gust  speeds  for  the  thirty-four  test 
locations. 

The  annual  and  seasonal  mean  and  effective  gust  wind  speeds  are  identified  on  plans  of  the  study 
area  (Figure  4-6  through  Figure  4-15).  Figure  4-6  through  Figure  4-10  identify  the  annual  and 
seasonal  mean  wind  velocities  at  each  sensor  location  for  the  two  test  conditions.  Figure  4-1 1 
through  Figure  4-15  identify  the  annual  and  seasonal  eflFective  gust  wind  velocity  at  each  sensor 
location  for  the  two  test  conditions.  Figure  4-16  identifies  a  plan  view  of  the  study  area. 
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For  additional  information  concerning  the  effects  of  each  wind  direction  at  any  test  location  (i.e. 
mean  wind  speed  and  peak  gust),  refer  to  Appendix  E3 .  Presented  as  wind  speed  ratios,  the  data 
represent  the  ratio  of  the  wind  speed  recorded  at  each  sensor  location  (i.e.  five  feet  above  grade) 
to  the  mean  wind  speed  which  occurs  at  gradient  height.  These  ratios  indicate  the  directions  from 
which  the  wind  speeds  are  locally  accelerated,  along  with  their  weighting  factors.  If  strong 
acceleration  occurs  for  a  wind  direction  that  also  occurs  fi'equently,  then  problem  wind  conditions 
can  be  expected.  The  use  and  interpretation  of  these  test  data  are  described  in  Appendix  E3. 

4. 6     PEDESTRIAN-LEVEL  WIND  ASSESSMENT 

The  following  is  a  summary  of  the  predicted  pedestrian-level  wind  conditions  in  and  around  the 
Project  site  for  the  No-Build  and  Build  study  conditions.  The  results  of  the  wind  analysis  have 
been  compared  to  the  BRA  wind  criteria. 

4. 6. 1    ASSESSMENT  OF  MEAN  WIND  SPEEDS 

The  test  results  for  each  of  the  thirty-four  wind  sensor  locations  are  discussed  in  groupings 
according  to  the  specific  locations  representing  the  following  areas:  Sherbom  Street; 
Commonwealth  Avenue;  open  space  at  Commonwealth  Avenue  and  Blandford  Street;  Howard 
Johnson's  Motor  Lodge;  alley;  and  the  Boston  University  dormitory  at  Sherbom  Street  and  Bay 
State  Road.  For  example,  Sherbom  Street  is  comprised  of  test  Locations  1  through  12.  These 
are  discussed  under  the  Sherbom  Street  grouping  for  both  test  configurations  studied. 

The  pedestrian-level  wind  effect  in  each  study  area  is  described  in  the  following  text.  A  table 
which  summarizes  the  number  of  locations  suitable  for  either  sitting,  standing,  and  walking,  for  all 
seasons  and  all  test  configurations,  has  been  included  at  the  end  of  each  area  analysis.  For 
example,  out  of  twelve  test  locations  along  Sherbom  Street,  nine  were  suitable  for  either  sitting, 
standing  or  walking  under  the  No-Build  configuration,  during  the  spring  season.  With  the  Build 
configuration  in  place,  all  twelve  locations  were  comfortable  for  either  sitting,  standing  or  walking 
during  the  spring  season. 

Sherbom  Street 

No-Build.  Under  No-Build  conditions,  the  wind  climate  along  Sherbom  Street  was  suitable  for 
sitting,  standing,  or  walking  at  nine  of  the  twelve  locations  during  the  spring  and  annually.  All 
twelve  locations  were  comfortable  for  walking  or  better  during  the  summer  months.  Ten 
locations  had  appropriate  wind  conditions  in  the  fall  and  eight  locations  were  comfortable  for 
sitting,  standing  or  walking  during  the  winter  months.  Uncomfortable  wind  conditions  occurred 
at  Locations  3  and  5  during  the  spring,  fall,  winter  and  annually  and  at  Location  6  during  the 
spring,  winter  and  armually.  Wind  speeds  uncomfortable  for  walking  occurred  at  Location  1  in 
the  winter. 

Build  The  Build  condition  produced  improved  seasonal  and  annual  wind  comfort  levels  when 
compared  to  the  No-Build  condition.  During  the  spring,  summer,  fall,  and  armually,  all  twelve 
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locations  were  suitable  for  sitting,  standing  or  walking.  Wind  conditions  just  exceeding 
comfortable  for  walking  were  recorded  at  Location  12  during  the  winter.  The  main  entrance  to 
the  building  (Location  6)  had  very  well-suited  seasonal  and  annual  wind  conditions.  The  wind 
conditions  within  the  Bay  State  Road  historic  district  largely  improve  with  the  Build  condition 
(i.e.  Locations  1,  2,  3  and  4). 

Table  4-2  presents  the  results  of  the  wind  analysis  for  the  twelve  locations  studied  along  Sherbom 
Street. 


Table  4-2  Sherbom  Street  Wind  Conditions:  Number  of  Locations 
Suitable  for  Sitting,  Standing,  or  Walking  * 


Season  No-Build  Build 


Annual 

9 

12 

Spring 

9 

12 

Summer 

12 

12 

Fall 

10 

12 

Winter 

8 

11 

Twelve  locations  were  tested  on  Sherbom  Street  for  both  test  configurations:  Locations  1  through  12. 


Commonwealth  Avenue 

No-Build.  With  the  exception  of  Location  21,  all  locations  on  a  seasonal  and  annual  basis,  were 
predicted  to  be  suitable  for  either  sitting,  standing,  or  walking.  Wind  conditions  just  exceeding 
comfortable  for  walking  occurred  at  Location  21  during  the  winter. 

Build.  The  Build  condition  primarily  produced  seasonal  and  annual  wind  climates  comparable  to 
the  No-Build  condition.  Wind  conditions  just  exceeding  comfortable  for  walking  were  recorded 
at  Location  17  during  the  spring,  fall,  winter,  and  annually  and  at  Location  33  during  the  winter 
months.  Locations  17  and  33  represent  pedestrian  waiting  areas  for  the  MBTA  on  the 
Commonwealth  Avenue  median.  These  test  results  did  not  consider  any  pedestrian  shelters.  The 
recorded  wdnd  speeds  at  the  main  entrance  to  the  building  (Location  18)  were  more  than  adequate 
on  a  seasonal  and  armual  basis.  The  wind  speeds  at  Locations  21  and  23,  near  Kenmore  Towers 
and  Kenmore  Square,  improved  with  the  Build  condition. 

Table  4-3  presents  the  results  of  the  wind  analysis  for  the  locations  studied  along  Commonwealth 
Avenue. 
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Table  4-3  Commonwealth  Avenue  Wind  Conditions:  Number  of  Locations 
Suitable  for  Sitting,  Standing,  or  Walking* 


Season 

No-BuUd 

BuUd 

Annual 

10 

11 

Spring 

10 

11 

Summer 

10 

12 

FaU 

10 

11 

Winter 

9 

10 

*  Ten  locations  were  tested  for  the  No-Build  Condition:  Locations  13,  14,  16-23. 

*  Twelve  locations  were  tested  for  the  Build  Condition:  Locations  13,  14,  16-  23,  33  and  34. 


Open  Space  -  Commonwealth  Avenue  and  Blandford  Street 

No-Build.  Wind  speeds  were  predicted  to  be  suitable  for  sitting  during  the  summer,  fall,  and 
annually.  The  wind  speeds  were  suitable  for  standing  during  the  spring  and  winter  months. 

Build.  The  Build  condition  produced  comparable  wind  speeds  suitable  for  sitting  during  the 
summer  and  fall  and  standing  during  the  spring,  winter,  and  annually. 

Table  4-4  presents  the  results  of  the  wind  analysis  for  the  one  location  studied  in  the  open  space. 


Table  4-4  Open  Space  Wind  Conditions:  Number  of  Locations  Suitable  for 
Sitting,  Standing,  or  Walking*  


Season  No-Build  Build 

Annual 

Spring 

Summer 

Fall 

Winter 

One  location  tested  in  the  open  space  for  both  test  configurations:  Location  15. 


Howard  Johnson's  Motor  Lodge 

No-Build.  All  test  locations  were  subject  to  wind  conditions  suitable  for  the  pedestrian  use  of  the 
facility,  seasonally,  and  on  an  annual  basis. 
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Build  Wind  speeds  were  lower  than  the  No-Build  condition  at  Locations  24  and  26  on  a 
seasonal  and  annual  basis.  Wind  speeds  generally  increased  at  Location  25  but  the  wind  climate 
remained  well-suited  for  the  intended  pedestrian  usage,  reflecting  conditions  conducive  to 
standing  or  walking. 

Table  4-5  presents  the  results  of  the  wind  analysis  for  the  three  locations  studied  at  the  Howard 
Johnson's  Motor  Lodge. 


Table  4-5  Howard  Johnson 's  Motor  Lodge  Wind  Conditions:  Number  of 
Locations  Suitable  for  Sitting,  Standing,  or  Walking* 


Season 

No-Build 

Build 

Annual 

3 

3 

Spring 

3 

3 

Summer 

3 

3 

FaU 

3 

3 

Winter 

3 

3 

*  Three  locations  were  tested  at  the  Howard  Johnson's  Motor  Lodge  for  both  study  configurations;  Locations  24, 
25  and  26. 


Alley 

No  Build.  Under  the  No-Build  condition,  the  wind  environment  was  appropriate  for  sitting, 
standing,  or  walking  at  all  four  test  locations,  seasonally  and  annually. 

Build.  The  Build  condition  was  predicted  to  produce  wind  conditions  similar  to  the  No-Build 
condition  at  Locations  27  and  28  with  increased  wind  speeds  at  Locations  29  and  30.  The 
increase  in  wind  velocity  is  the  resuh  of  the  channeling  of  winds  between  the  Boston  University 
dormitory  and  the  new  School  of  Management.  The  increased  wind  speeds  were  still  well  within 
acceptable  limits  of  pedestrian  comfort. 

Table  4-6  presents  the  resuhs  of  the  wind  analysis  for  the  four  locations  studied  along  the  alley. 
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Table  4-6  Alley  Wind  Conditions:  Number  of  Locations  Suitable  for  Sitting, 
Standing,  or  Walking* 


Season 

No-Build 

Build 

Annual 

4 

4 

Spring 

4 

4 

Summer 

4 

4 

Fall 

4 

4 

Winter 

4 

4 

Four  locations  were  tested  at  the  Alley  for  both  study  configurations:  Locations  27  through  30. 


Boston  University  Dormitory 

No  Build  Both  locations  registered  wind  speeds  comfortable  for  either  sitting  or  standing  on  a 
seasonal  and  annual  basis. 

Build.  Within  this  section  of  the  Bay  State  Road  historic  district,  wind  conditions  marginally 
improved  over  the  No-Build  condition  and  are  well  suited  for  the  area's  intended  pedestrian  use. 
The  seasonal  and  annual  wind  conditions  in  the  interior  courtyard  (Location  31)  became 
comfortable  for  sitting.  Wind  speeds  suitable  for  sitting  occurred  at  Location  32  during  the 
spring,  summer,  fall  and  aimually.  In  the  winter,  the  wind  speeds  were  suitable  for  standing. 

Table  4-7  presents  the  results  of  the  wind  analysis  for  the  two  locations  studied  at  the  Boston 
University  dormitory. 


Table  4-7  Boston  University  Dormitory  Wind  Conditions:  Number  of 
Locations  Suitable  for  Sitting,  Standing,  or  Walking* 


Season 

No-Build 

Build 

Annual 

2 

2 

Spring 

2 

2 

Summer 

2 

2 

FaU 

2 

2 

Wmter 

2 

2 

*  Two  locations  were  tested  at  the  Boston  University  dormitory  for  both  study  configurations:  Locations  3 1  and 

32. 
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4. 6. 2    ASSESSMENT  OF  EFFECTIVE  GUST  SPEEDS 

A  detailed  area  by  area  discussion  of  the  effective  gust  conditions  is  not  presented  in  the  wind 
analysis  since  all  but  one  area  (three  locations)  meet  the  BRA  criteria  under  the  No-Build 
conditions.  All  areas  and  locations  under  the  Build  condition  meet  the  BRA  criteria.  Table  4-8 
presents  the  results  of  the  wind  analysis  of  effective  gust  for  all  locations  studied  on  and  around 
the  new  School  of  Management  site. 

No-Build  The  area  along  the  east  side  of  Sherbom  Street,  at  the  alley,  is  subject  to  high  wind 
activity  exceeding  the  BRA  effective  gust  criteria.  The  specific  locations  are:  Location  3,  which 
fails  the  criteria  during  the  winter  season  and  is  borderline  during  the  spring  and  annually; 
Location  5,  which  fails  during  the  spring,  winter  and  annually,  and.  Location  6,  which  fails  during 
the  winter  and  is  a  borderline  condition  in  the  spring. 

Build     All  locations  meet  the  BRA  effective  gust  criteria,  with  substantial  improvement  noted 
along  Sherbom  Street  particularly  at  Locations  3,  5,  6,  and  7.  Under  the  Build  scenario,  the 
highest  effective  gust  value  measured  is  29  mph  at  Locations  17  and  34  during  the  winter  season. 


Table  4-8  Number  of  Locations  Meeting  the  Effective  Gust  Criteria* 


Season  No-Build  Build 


Annual 

31 

34 

Spring 

31 

34 

Summer 

32 

34 

Fall 

32 

34 

Winter 

29 

34 

*  Thirty-two  locations  were  tested  for  the  No-Build  study  condition;  Locations  1  through  32. 

*  Thirty-four  locations  were  tested  for  the  Build  study  condition:  Locations  1  thorough  34. 


4. 7     MITIGA  TION  MEASURES 

The  quantitative  test  for  the  Build  scenario  combined  a  detailed  landscape  design  v^ath  the  reduced 
nine  story  alternative,  approximately  166  feet  in  height.  This  Build  scenario  test  provided  very 
positive  results  because  wind  activity  was  reduced  in  various  areas  of  concern  (noted  in  the 
qualitative  report  in  the  DPIR,  February  19,  1993)  creating  comfortable  wind  conditions.  The 
improvement  was  most  noticeable  along  Sherbom  Street  and  along  Commonwealth  Avenue.  The 
results  for  the  quantitative  wind  tunnel  tests  also  indicated  there  were  no  locations  which 
exceeded  the  effective  gust  criteria;  and  only  three  locations  that  just  exceeded  conditions 
comfortable  for  walking,  namely  Locations  17  and  33  representing  the  MBTA  trolley  stop 
pedestrian  waiting  areas  on  Commonwealth  Avenue,  and  Location  12  at  Commonwealth  Avenue 
and  Blandford  Street. 
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Locations  12  and  33  just  exceed  the  comfortable  for  walking  criteria  only  during  the  winter 
months.  Location  1 7  exceeds  comfortable  for  walking  during  the  spring,  fall,  winter  and  annually. 
These  locations  are  exposed  primarily  to  east-northeast,  northeast,  northwest  and  north-northwest 
winds  interacting  with  the  new  School  of  Management  to  the  north  of  Commonwealth  Avenue. 

In  the  absence  of  the  new  School  of  Management  project,  the  aforementioned  winds  flowed 
unhindered  along  Commonwealth  Avenue  and  dissipated  in  the  large  open  parking  area,  that  is  the 
current  Project  site.  With  the  addition  of  the  Project  to  the  test  model,  these  winds  were 
intercepted  and  redirected  along  Commonwealth  Avenue,  resulting  in  the  increased  wind  activity 
at  Locations  12,  17  and  33. 

With  respect  to  the  MBTA  trolley  stop  waiting  areas  (Locations  17  and  33),  the  wind  tunnel  tests 
were  conducted  without  pedestrian  waiting  shelters.  The  addition  of  these,  or  other  wind  control 
devices,  will  create  an  adequate  condition  for  pedestrians  during  those  time  periods  when 
increased  wind  speeds  occur.  The  University  is  currently  working  with  the  MBTA  to  define  the 
design  and  location  of  such  sheUers.  Location  12,  at  the  west  comer  of  Commonwealth  Avenue 
and  Blandford  Street,  just  exceeds  the  walking  comfort  criteria  by  1  mph  in  the  winter  only. 
Conditions  are  considered  comfortable  for  all  other  seasons  and  annually.  For  this  reason, 
additional  wind  mitigation  is  not  necessary. 

4.8      CONCLUSION 

Overall,  the  Project  will  have  a  very  positive  impact  on  the  local  wind  conditions  including  areas 
within  the  Bay  State  Road  historic  district.  For  the  Build  scenario,  the  wind  speeds  were 
generally  equal  to  or  less  than  the  No-Build  Conditions.  None  of  the  thirty-four  locations 
recorded  wind  speeds  that  exceeded  the  BRA  gust  criteria  of  31  mph  and  only  three  out  of  thirty- 
four  locations  reported  wind  conditions  that  just  exceeded  conditions  comfortable  for  walking. 

The  new  School  of  Management  will  partially  intercept  and  deflect  upper-level  winds  down  to 
grade.  In  the  few  areas  of  anticipated  high  wind  activity,  conditions  are  primarily  due  to  the 
exposure  of  these  areas  to  predominant  northeast  and  northwest  quadrant  winds,  and  the 
chaimeling  of  these  winds  between  and  around  existing  and  proposed  buildings.  Wind  control 
devices,  such  as  a  pedestrian  shelter,  are  being  discussed  with  the  MBTA  to  counter  the  predicted 
increased  wind  activity  at  the  MBTA  waiting  areas. 

The  wind  conditions  presented  in  this  report  were  achieved  by  the  nine  story  alternative 
(approximately  166  feet  in  height)  and  a  detailed  landscaping  plan.  Any  significant  changes  to 
either  of  these  may  affect  the  wind  conditions  on  and  around  the  Project  site. 
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Table  4-9  Number  of  Locations  Suitable  for  Sitting,  Standing,  or  Walking ' 


Season 

No-BuUd 

Build 

Annual 

29 

33 

Spring 

29 

33 

Summer 

32 

34 

Fall 

30 

33 

Winter 

27 

31 

*  Thirty-two  locations  were  tested  for  the  No-Build  condition:  Locations  1  through  32. 

*  Thirty-four  locations  were  tested  for  the  Build  condition:  Locations  1  through  34. 


Table  4-10  Number  of  Locations  Meeting  the  Effective  Gust  Criteria* 


Season  No-Build  Build 


Annual 

31 

34 

Spring 

31 

34 

Summer 

32 

34 

Fall 

32 

34 

Winter 

29 

34 

*  Thirty-two  locations  were  tested  for  the  No-Build  study  condition:  Locations  1  through  32. 

*  Thirty-four  locations  were  tested  for  the  Build  study  condition:  Locations  1  through  34. 


Wind  4-13 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


Table  4-11: 

Summary  of  Mean  Wind  Speeds 

Location 

Configuration 

Spring 

Summer 

Fall 

Winter 

Annual 

Sherbom  Street 

1 

No-Build 

19 

15 

18 

21 

19 

Build 

16 

12 

15 

18 

16 

2 

No-Build 

18 

15 

18 

19 

18 

Build 

17 

14 

16 

18 

17 

3 

No-Build 

23 

17 

21 

25 

22 

Build 

16 

12 

15 

18 

16 

4 

No-Build 

15 

12 

14 

16 

15 

Build 

13 

11 

13 

14 

13 

5 

No-Build 

24 

17 

22 

26 

23 

Build 

11 

9 

11 

12 

11 

6 

No-Build 

21 

15 

19 

24 

21 

Build 

10 

8 

10 

11 

10 

7 

No-Build 

15 

13 

15 

17 

15 

Build 

14 

13 

13 

13 

13 

8 

No-Build 

12 

10 

12 

13 

12 

Build 

16 

13 

15 

15 

15 

9 

No-Build 

16 

13 

16 

16 

16 

Build 

13 

12 

13 

14 

13 

10 

No-Build 

15 

12 

14 

15 

15 

Build 

15 

13 

14 

15 

15 

11 

No-Build 

17 

13 

16 

18 

16 

Build 

17 

13 

17 

19 

17 

12 

No-Build 

17 

13 

17 

19 

17 

Build 

18 

14 

18 

20 

18 

Commonwealth  Avenue 

13 

No-Build 

15 

13 

15 

16 

15 

Build 

14 

12 

14 

15 

14 

14 

No-Build 

15 

12 

14 

16 

15 

Build 

14 

11 

14 

15 

14 

16 

No-Build 

17 

13 

16 

17 

16 

Build 

16 

13 

15 

16 

15 

17 

No-Build 

19 

14 

17 

18 

17 

Build 

20 

16 

20 

21 

20 

18 

No-Build 

16 

13 

15 

16 

15 

Build 

9 

7 

8 

9 

9 

19 

No-Build 

17 

13 

16 

16 

16 

Build 

17 

14 

16 

17 

17 

20 

No-Build 

16 

12 

15 

15 

15 

Bmld 

14 

12 

14 

14 

14 

21 

No-Build 

18 

14 

17 

20 

18 

Build 

14 

11 

13 

14 

14 
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Location    Configuration      Spring 


Commonwealth  Avenue  (Continued) 


22 

No-Build 

Build 

23 

No-Build 

Build 

33 

No-Build 

Build 

34 

No-Build 

Build 

Open  Space 

15 

No-Build 

Build 

14 

15 

14 

13 

NT 

19 

NT 

19 


Summer 


11 
13 
11 

10 

NT 

15 

NT 

15 


FaU 


14 
15 
13 
12 

NT 
19 
NT 
18 


Winter 


15 
15 

15 
14 

NT 
21 
NT 
19 


Annual 


14 
15 
14 
13 

NT 
19 
NT 
18 


13 
13 


10 
10 


12 
12 


13 
14 


12 
13 


Howard  Johnson 's  Motor  Lodge 


24 

No-Build 

Build 

25 

No-Build 

Build 

26 

No-Build 

Build 

Alley 

27 

No-Build 

Build 

28 

No-Build 

Build 

29 

No-Build 

Build 

30 

No-Build 

Build 

17 
14 
14 
19 
17 
12 


16 
13 
11 
13 
15 
10 


17 
14 
13 
17 
16 
12 


18 
14 
15 

17 
17 
13 


17 
14 
14 
17 
17 
12 


16 
18 
15 
15 
13 
16 
11 
18 


13 

14 

13 

12 

11 

12 

9 

14 


16 

17 
15 
14 
13 
15 
10 
17 


Boston  University  Dormitory 

31                 No-Build                    13 

10 

Build                          11 

8 

32                 No-Build                     14 

10 

Build                          12 

10 

18 
19 
16 
16 
13 
17 
11 
18 


16 
18 
15 
15 
13 
16 
11 
17 


12 

14 

13 

10 

11 

10 

13 

14 

13 

12 

13 

12 
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Table  4-12:  Summary  of  Effective  Gust  Wind  Speeds 

Location 

Configuration 
Street 

Spring 

Summer 

Fall 

Winter 

Annual 

Sherbom 

1 

No-Build 

27 

21 

26 

29 

27 

Build 

23 

17 

22 

25 

22 

2 

No-Build 

26 

21 

25 

27 

26 

Build 

24 

20 

23 

25 

24 

3 

No-Build 

31 

23 

29 

34 

31 

Build 

24 

19 

23 

26 

24 

4 

No-BuUd 

22 

18 

22 

24 

22 

Build 

20 

17 

20 

21 

20 

5 

No-Build 

33 

24 

30 

36 

32 

Build 

17 

14 

16 

18 

17 

6 

No-Build 

31 

22 

28 

34 

30 

Build 

14 

11 

14 

15 

14 

7 

No-Build 

24 

19 

22 

26 

23 

Build 

20 

18 

19 

19 

19 

8 

No-Build 

18 

15 

18 

19 

18 

Build 

22 

18 

21 

22 

21 

9 

No-Build 

23 

20 

23 

24 

23 

Build 

20 

18 

20 

21 

20 

10 

No-Build 

22 

18 

21 

23 

22 

Build 

22 

19 

21 

22 

21 

11 

No-Build 

25 

19 

24 

26 

24 

Build 

26 

20 

24 

28 

25 

12 

No-Build 

25 

19 

24 

27 

25 

Build 

26 

20 

25 

28 

26 

Commonwealth  Avenue 

13 

No-Build 

22 

19 

22 

23 

22 

Build 

21 

19 

21 

22 

21 

14 

No-Build 

22 

18 

21 

23 

22 

Build 

21 

17 

20 

22 

21 

16 

No-BuUd 

24 

19 

23 

25 

24 

Build 

22 

18 

21 

23 

22 

17 

No-Build 

27 

20 

25 

26 

25 

Build 

28 

23 

28 

29 

28 

18 

No-Bmld 

23 

18 

22 

24 

22 

Build 

12 

10 

12 

12 

12 

19 

No-Build 

26 

19 

24 

24 

24 

Build 

24 

21 

24 

24 

24 

20 

No-Build 

24 

18 

23 

23 

23 

Build 

21 

18 

21 

21 

21 
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Configuration        Spring 

Summer 

FaU 

Winter 

Annual 

Commonwealth  Avenue 

(Continued) 

21 

No-Build 

26 

21 

25 

28 

26 

Build 

21 

17 

20 

22 

21 

22 

No-Build 

21 

17 

20 

22 

21 

Build 

22 

20 

22 

23 

22 

23 

No-Build 

21 

17 

20 

22 

21 

Build 

19 

15 

19 

21 

19 

33 

No-Build 

NT 

NT 

NT 

NT 

NT 

Build 

27 

22 

26 

28 

27 

34 

No-Build 

NT 

NT 

NT 

NT 

NT 

Build 

28 

22 

27 

29 

27 

Open  Space 

15 

No-Build 

20 

15 

19 

20 

19 

Build 

20 

16 

20 

21 

20 

Howard  Johnson 's  Motor  Lodge 

24 

No-Build 

25 

22 

25 

26 

25 

Build 

21 

19 

21 

21 

21 

25 

No-Build 

22 

17 

21 

24 

22 

Build 

26 

18 

24 

24 

24 

26 

No-Build 

25 

21 

24 

25 

24 

Build 

18 

15 

18 

20 

18 

Alley 

11 

No-Build 

24 

20 

23 

26 

24 

9  Story 

25 

20 

24 

27 

25 

28 

No-Build 

23 

19 

22 

23 

22 

9  Story 

23 

18 

22 

25 

23 

29 

No-Build 

20 

16 

20 

20 

20 

9  Story 

24 

18 

22 

25 

23 

30 

No-Build 

17 

14 

16 

18 

16 

9  Story 

26 

20 

24 

26 

25 

Boston 

University  Dormitory 

31 

No-Build 

19 

16 

18 

21 

19 

9  Story 

16 

12 

15 

17 

16 

32 

No-Build 

21 

16 

20 

22 

21 

9  Story 

18 

15 

18 

19 

18 
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Microclimate  Study  Model  -  No  Build 


Prepared  By: 


Rowan  Williams  Davies  &  Irwin,  Inc. 


Figure  4-1 
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Microclimate  Study  -  Build 
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Rowan  Williams  Davies  &  Irwin,  Inc. 


Figure  4-2 
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Directional  Distribution  of  Spring  and  Summer  Winds 
Logan  International  Airport  (1945-1988) 
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Figure  4-3 
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Directional  Distribution  of  Fall  and  Winter  Winds 
Logan  International  Airport  (1945  -  1988) 
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Figure  4-4 
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Directional  Distribution  of  Annual  Winds 
Logan  International  Airport  (1945-1988) 
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Figure  4-5 
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Pedestrian  Level  Wind  Analysis 
Mean  Wind  Speeds  -  Spring 
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Figure  4-6 
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Pedestrian  Level  Wind  Analysis 
Mean  Wind  Speeds  -  Summer 
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Figure  4-7 
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Pedestrian  Level  Wind  Analysis 
Mean  Wind  Speeds  -  Fall 
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Figure  4-8 
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Pedestrian  Level  Wind  Analysis 
Mean  Wind  Speeds  -  Winter 
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Figure  4-9 
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Pedestrian  Level  Wind  Analysis 
Mean  Wind  Speeds  -  Annual 


Prepared  By: 


Rowan  Williams  Davies  &  Irwin,  Inc. 


Figure  4-10 
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Figure  4-11 
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Figure  4-16 
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5.1  INTRODUCTION 

This  chapter  discusses  the  findings  of  the  shadow  analyses  for  both  the  nine  and  ten  story  project 
alternatives  for  the  new  School  of  Management.  The  objective  of  this  chapter  is  to  describe  the 
net  impact  of  the  shadows  cast  by  the  nine  story  building.  This  is  achieved  by  simulating  and 
visually  illustrating  the  shadow  conditions  which  would  occur  with  and  without  the  Project.  The 
areas  of  greatest  interest  are  public  areas  such  as  nearby  sidewalks,  open  spaces,  and  historic 
buildings.  The  Project  site  is  surrounded  by  University  owned  properties  and  the  University  owns 
and  occupies  a  large  majority  of  properties  in  the  area  afifected  by  shadows  from  the  Project. 
However,  it  is  recognized  that  this  is  a  sensitive  issue  near  a  historic  district  and  along  the  Charles 
River. 

5.2  METHODOLOGY 

The  shadow  patterns  illustrated  in  this  report  were  generated  with  the  aid  of  a  Computer  Aided 
Design  (CAD)  graphics  program  which  utilized  a  scale  model  of  the  Project  and  its  existing 
surroundings.  The  CAD  model  was  prepared  by  Rowan  Williams  Davies  &  Irwin,  Inc.  (RWDI) 
based  on  information  supplied  by  Cannon  Architects. 

A  CAD-generated  3 -dimensional  model  of  the  study  site  and  surroundings  was  incorporated  into 
a  computer  graphics  program  with  the  appropriate  settings i-^'^,  to  simulate  the  geographic 
characteristics  and  solar  angles  for  Boston,  Massachusetts. 

Table  5-1  identifies  the  dates  and  times  for  which  the  shadow  conditions  were  simulated.  The 
dates  correspond  to  the  vernal  equinox,  summer  solstice,  autumnal  equinox  and  the  winter 
solstice.  The  times  listed  are  Eastern  Standard  Time  (EST)  or  Eastern  Daylight  Time  (EDT), 
whichever  is  in  effect  for  the  respective  dates. 


1  Bennet,  Robert,  Sun  Andes  for  Design,  Bala  Cynwyd,  PA,  1978. 

2  Duffet-Smith,  Peter,  Practical  Astronomy  with  your  Calculator.  Cambridge  University  Press,  Cambridge,  Massachusetts,  1979. 

3  The  Astronomical  Almanac,  Dato  for  Astronomy.  Space  Sciences.  Geodesy.  Surveying.  Navigation  and  Other  Applications  for  the  Year 
1987. 
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Table  5-1 

Dates  and  Times  Studied 

DATE 

TEVfF, 

March  21  (EST) 

9:00  AM,  12:00  noon,  3:00  PM. 

June21(EDT) 

9:00  AM,  12:00  noon,  3:00  PM 

September  21  (EDT) 

9:00  AM,  12:00  noon,  3:00  PM 

December  21  (EST) 

9:00  AM,  12:00  noon,  3:00  PM 

Source:            RWDI 

In  order  to  properly  identify  shadow  patterns  created  by  the  new  School  of  Management,  the 
simulations  conducted  for  this  study  assume  bright  sunlight  from  sunrise  to  sunset.  Landscaping 
is  not  considered  on  the  test  configurations  and  the  shadow  patterns  identified  are  those  created 
by  the  various  structural  components  of  buildings. 

The  results  are  included  in  Figures  5-2  through  5-25.  These  figures  exhibit  the  simulated  shadow 
conditions  anticipated  to  occur  on  and  around  the  Project  site.  Shadows  cast  by  the  existing 
buildings  are  shown  in  gray  and  the  shadows  created  by  the  Project  in  light  purple-gray.  Shadows 
cast  on  the  Charles  River  are  shown  in  green,  resulting  from  a  gray  shadow  on  blue  water. 

5.3     RESULTS 

Figures  5-2  through  5-25  visually  identify  the  shadows  anticipated  to  occur  on  and  around  the 
Project  site  for  the  dates  and  times  indicated,  for  both  the  nine  and  ten  story  alternatives.  Figure 
5-1  is  an  orientation  plan  provided  for  convenience  in  reviewing  the  results. 

Vernal  Equinox/March  21  (Figures  5-2  through  5-7) 

At  9:00  AM,  additional  shadow  cast  by  the  ten  story  alternative  for  the  new  School  of 
Management  would  be  limited  to  the  private  alley  to  the  immediate  north  of  the  Project  site,  the 
intersection  of  the  alley  with  Sherbom  Street,  and  a  small  section  of  the  private  alley  to  the  west 
of  Sherbom  Street.  The  shadow  from  the  ten  story  building  would  only  affect  University-owned 
buildings  in  the  immediate  vicinity.  The  shadow  of  the  nine  story  alternative  will  cover 
approximately  the  same  area  at  grade  level.  The  only  noticeable  differences  are  the  reduced 
shadow  coverage  on  the  roofs  of  the  Boston  University  dormitory  and  the  buildings  at  152  and 
154  Bay  State  Road. 

By  noon,  additional  shadow  created  by  the  ten  story  alternative  would  be  concentrated  on  the 
private  alley  and  the  Boston  University  dormitory  immediately  north  of  the  development  site.  A 
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portion  of  the  open  space  to  the  east  of  the  Boston  University  dormitory  would  also  experience 
some  shade  from  the  Project.  The  nine  story  alternative  will  reduce  the  Project's  impact  in  the 
area  between  Bay  State  Road  and  the  Boston  University  dormitory  and  on  the  open  space  to  the 
east  of  the  dormitory. 

By  3  00  PM,  most  of  the  private  alley  to  the  east  of  Sherbom  Street  will  be  in  shade.  The  small 
open  space  immediately  east  of  the  Boston  University  dormitory  will  be  in  shade,  however,  the 
majority  of  the  shadow  on  this  space  is  cast  by  the  Boston  University  dormitory  itself  Additional 
shadow  cast  by  the  ten  story  alternative  would  reach  the  south  sides,  and  roofs,  of  some  existing 
structures  to  the  east  of  the  Boston  University  dormitory.  The  majority  of  the  structures  affected 
are  owned  and  occupied  by  Boston  University.  The  shadow  of  the  nine  story  alternative  will 
cover  a  similar  area  at  grade  level.  However,  there  will  be  a  reduction  in  the  shadow  coverage  on 
Bay  State  Road  and  on  the  roofs  of  the  existing  row  of  houses  to  the  east  of  the  dormitory. 

Bay  State  Road  will  not  experience  a  significant  increase  in  shadows  from  either  the  nine  or  ten 
story  project  alternative  at  this  time  of  year  given  the  extent  of  existing  shadows. 

Summer  Solstice/June  21  (Figures  5-8  through  5-13) 

During  this  time  of  year,  additional  shadow  from  the  ten  story  alternative  would  touch  only  those 
portions  of  Sherbom  Street  and  the  private  alley  adjacent  to  the  study  site  and  some  buildings  in 
the  immediate  vicinity.  A  portion  of  Sherbom  Street  would  be  in  shade  during  the  morning.  By 
noon,  the  only  impact  of  the  additional  shadow  would  be  on  the  private  alley  immediately  to  the 
north  and  a  portion  of  the  southem  face  of  the  Boston  University  dormitory.  By  3:00  PM, 
Sherbom  Street  would  be  predominantly  sunlit,  whereas  a  portion  of  the  private  alley  would  be  in 
shade.  At  this  time,  the  only  buildings  with  additional  shadow  would  be  the  dormitory  and  a  small 
portion  of  the  Howard  Johnson's  Motor  Lodge.  The  open  space  immediately  east  of  the  Boston 
University  dormitory  would  be  sunlit  for  most  of  the  day.  The  majority  of  shadow  reaching  this 
open  space  area  is  cast  by  the  existing  dormitory.  The  nine  story  alternative  will  resuh  in  a 
sUghtly  reduced  area  of  shadow  coverage  on  the  roof  of  the  building  at  605  Commonwealth 
Avenue  at  9;  00  AM,  and  allow  sunlight  to  reach  the  sidewalk  on  the  east  side  of  Sherbom  Street 
at  12:00  noon.  This  alternative  will  slightly  reduce  the  area  of  shadow  coverage  on  the  north  side 
of  the  alley  and  on  the  open  space  east  of  the  dormitory. 

Autumnal  Equinox/September  21  (Figures  5-14  through  5-19) 

The  shadow  conditions  during  the  Autumnal  Equinox  will  be  similar  to  those  described  for  the 
Vernal  Equinox.  During  the  morning,  additional  shadow  cast  by  the  ten  story  building  would 
cover  the  portion  of  the  private  alley  immediately  north  of  the  study  site,  the  intersection  of  the 
private  alley  and  Sherbom  Street,  and  a  portion  of  the  alley  to  the  west  of  Sherbom  Street.  The 
south  facade  of  some  of  the  buildings  along  the  private  alley  west  of  Sherbom  Street  and  south  of 
Bay  State  Road  (owned  by  the  University  and  others),  would  be  affected  by  existing  and 
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additional  shadows.  The  shadow  from  the  nine  story  alternative  will  be  less.  It  will  extend  west 
along  the  private  alley  to  168  Bay  State  Road  and  cover  a  small  portion  of  the  roofs  of  the  Boston 
University  dormitory,  605  Commonwealth  Avenue,  152  and  154  Bay  State  Road. 

By  noon,  additional  shadow  from  the  ten  story  alternative  would  cover  a  portion  of  the  private 
alley  immediately  north  of  the  study  site  and  a  portion  of  the  open  space  to  the  east  of  the  Boston 
University  dormitory.  The  shadow  from  the  nine  story  alternative  will  be  similar  except  there  will 
be  slightly  reduced  coverage  along  Sherbom  Street  and  on  the  dormitory  roof 

By  3:00  PM,  additional  shadow  from  the  ten  story  alternative  would  reach  the  roof  and  south  face 
of  some  buildings  east  of  the  open  space  and  south  of  Bay  State  Road.  This  shadow  would  have 
an  insignificant  impact  on  Bay  State  Road  itself  and  the  areas  farther  north.  With  respect  to  the 
open  space  east  of  the  Boston  University  dormitory,  there  would  be  a  combined  shadow  impact 
created  by  the  existing  Boston  University  dormitory  and  the  ten  story  alternative.  The  shadow 
from  the  nine  story  alternative  will  not  extend  to  Bay  State  Road  and  will  cover  a  smaller  area  of 
the  roofs  and  grounds  of  the  buildings  to  the  east  of  the  dormitory. 

Winter  Solstice/December  21  (Figures  5-20  through  5-25) 

The  longest  shadows  of  the  year  occur  during  the  winter  solstice  when  the  sun  is  very  low  on  the 
horizon.  At  9:00  AM,  the  shadow  from  the  ten  story  building  would  just  reach  the  southern-most 
portion  of  the  south  bank  of  the  Charles  River.  However,  most  of  the  intervening  streets  will 
already  be  in  shadow  cast  by  existing  structures.  The  largest  net  increase  in  shading  would  occur 
at  the  intersection  of  Sherbom  Street  and  the  private  alley  which  runs  along  the  north  side  of  the 
Project  site,  and  the  southern  portion  of  the  Charles  River.  The  roofs  of  the  intervening  buildings 
would  also  be  in  shade.  There  would  be  some  additional  shadow  along  Storrow  Drive;  however, 
this  would  only  be  a  slight  increase  to  the  existing  shadows  affecting  this  area. 

At  9:00  AM,  the  nine  story  alternative  will  create  a  smaller  infill  shadow  between  Storrow  Drive 
and  the  southern  edge  of  the  south  bank  of  the  Charles  River.  This  allows  more  opportunity  for 
light  on  this  pubhc  area  than  the  ten  story  building.  Furthermore,  shadows  from  the  nine  story 
alternative  will  cover  slightly  less  area  on  the  east  roof  of  the  Boston  University  dormitory  and  the 
buildings  between  Bay  State  Road  and  Storrow  Drive. 

At  noon,  the  ten  story  alternative  would  cast  additional  shadow  on  the  alley,  open  space  area,  and 
Bay  State  Road  immediately  north  of  the  development  site.  As  noted  earlier,  the  majority  of  Bay 
State  Road  is  already  in  shadow  cast  by  existing  buildings.  By  3:00  PM,  which  is  approaching 
sunset  for  this  time  of  year,  the  shadow  cast  by  the  ten  story  building  would  extend  northeast  onto 
the  river  as  do  shadows  from  many  existing  buildings.  There  would  be  some  additional  shadow 
cast  on  the  rooftops  of  buildings  to  the  northeast  of  the  new  development  and  in  the  open  space 
to  the  east  of  the  Boston  University  dormitory.  At  noon,  the  nine  story  alternative  will  shade 
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approximately  the  same  amount  at  grade  as  the  ten  story  alternative.  However,  its  shadow  will 
cover  fewer  and  smaller  portions  of  rooftops  on  the  buildings  to  the  east  of  Sherbom  Street 
between  Bay  State  Road  and  Storrow  Drive.  At  3:00  PM,  the  nine  story  building  will  allow  a 
larger  band  of  sunlight  to  appear  between  Storrow  Drive  and  the  south  bank  of  the  River  than 
with  the  ten  story  alternative. 

5.4      CONCLUSION 

In  general,  net  new  shadows  cast  by  both  the  nine  and  ten  story  alternatives  of  the  new  School  of 
Management  project  will  have  some  eflFect  on  the  immediately  surrounding  streets,  buildings  and 
public  areas.  The  nine  story  project  will  have  a  lesser  impact  than  the  ten  story  alternative  on  Bay 
State  Road  and  the  south  bank  of  the  Charles  River.  In  the  morning,  the  shaded  areas  typically 
consist  of  the  private  alley  north  of  the  study  site,  the  intersection  of  Sherbom  Street  and  the 
alley,  and  the  south  side  of  some  of  the  buildings  to  the  northwest  of  the  study  site  along  the  alley. 
In  the  afternoon,  the  shaded  areas  typically  consist  of  portions  of  the  alley  to  the  east  of  Sherbom 
Street,  the  open  space  to  the  east  of  the  Boston  University  dormitory  and  some  of  the  backs  of 
buildings  on  Bay  State  Road.  Except  for  the  winter  solstice,  the  greatest  impact  of  shadows  fi-om 
the  Project  is  limited  to  these  areas.  Bay  State  Road  will  receive  some  additional  shadow  on  the 
south  side  at  3:00  PM  during  March  and  September.  This  shadow  primarily  affects  the  backs  of 
roofs  and  buildings  on  the  south  side  of  Bay  State  Road.  The  shadow  does  not  impact  the  front 
facades  of  buildings  on  either  side  of  Bay  State  Road. 

During  the  winter  solstice,  the  greatest  shadow  lengths  v^  occur.  Shadows  from  the  new  School 
of  Management  will  reach  areas  summarized  above  and  extend  beyond  to  reach  the  southern 
portion  of  the  river  bank  in  the  morning  and  the  river  in  the  aftemoon.  It  should  be  noted, 
however,  that  the  majority  of  the  grade  level  areas  between  the  Project  site  and  the  river  are 
already  in  shadow  cast  by  existing  buildings.  The  most  significant  increase  in  shadow  during  the 
winter  through  mid-day  and  on  the  river  in  the  aftemoon  will  occur  on  portions  of  the  alley,  along 
Bay  State  Road  immediately  north  of  the  study  site,  and  the  open  space  east  of  the  Boston 
University  dormitory.  The  large  majority  of  the  buildings  are  owned  and  occupied  by  the 
University.  It  should  be  noted  that  morning  winter  use  of  the  river  bank  and  other  public  spaces  is 
low  in  the  winter  months  and  use  of  the  river  itself  is  ahnost  non-existent.  The  additional  shadow 
on  Bay  State  Road  is  consistent  with  existing  shadows  along  the  rest  of  the  street. 
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Figure  5-2 
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Figure  5-3 


Shadow  5-8 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 




Shadow  March  21,  Noon  (10  Story) 

Prepared  By: 

Rowan  Williams  Davies  &  Irwin  Inc. 

Figure  5-4 

Shadow  5-i 


FINAL  FIR 

SCHOOL  OF  MANAGEMENT 


I 


Shadow  March  21,  Noon  (9  Story) 


Prepared  By: 


Rowan  Williams  Davies  &  Irwin  Inc. 


Figure  5-5 


Shadow  5-10 


FINAL  FIR 

SCHOOL  OF  MANAGEMENT 


^.^«St?^^^Sg        /^ 


Shadow  March  21,  3:00  PM  (10  Story) 


Prepared  By: 


Rowan  Williams  Davies  &  Irwin  Inc. 


Figure  5-6 


Shadow  5-11 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


I 


Shadow  March  21,  3:00  PM  (9  Story) 


Prepared  By: 


Rowan  Williams  Davies  &  Irwin  Inc. 


Figure  5-7 


Shadow  5-12 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


Shadow  June  21,  9:00  AM  (10  Story) 
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Shadow  December  21,  3:00  PM  (10  Story) 
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6.0    DAYLIGHT 


6.1  INTRODUCTION 

A  daylight  analysis  was  conducted  for  both  the  nine  and  ten  story  alternatives  for  the  Boston 
University  new  School  of  Management  utilizing  the  Boston  Redevelopment  Authority's  DayUght 
Analysis  (BRAD A)  computer  software.  This  program  analyzes  a  building's  silhouette  to  ascertain 
how  much  daylight  is  perceived  by  a  viewer  at  ground  level  locations  selected  by  the  BRA.  The 
results  of  the  program  contrast  the  percentage  of  daylight  obstructed  by  a  building  to  the 
percentage  obstructed  if  the  same  site  were  vacant.  For  comparison  purposes,  an  analysis  was 
also  conducted  on  Kenmore  Tower,  a  similar  building. 

6.2  METHODOLOGY 

As  specified  in  the  BRA  Scoping  Determination,  two  viewpoints  were  used  in  the  analysis: 
Commonwealth  Avenue  and  Sherbom  Street.  Both  were  centered  on  the  building's 
corresponding  facade  fi"om  the  middle  of  the  street  as  specified  in  the  model.  For  comparison,  an 
analysis  using  the  BRADA  program  was  performed  on  a  building  located  in  close  proximity  to  the 
new  School  of  Management  site,  Kenmore  Tower,  located  at  566  Commonwealth  Avenue  (see 
Figure  6-1). 

Due  to  the  150  foot  maximum  street  width  limitation  of  the  BRADA  software,  it  was  necessary  to 
interpolate  in  order  to  achieve  the  results  for  a  160  foot  wide  location  in  the  center  of 
Commonwealth  Avenue.  By  calculating  the  percentage  of  obstruction  at  intervals  often  feet, 
beginning  with  a  street  width  of  80  feet  and  increasing  it  to  150  feet,  it  was  established  that  for 
every  increase  in  width  of  1 0  feet  of  street,  there  is  a  corresponding  decrease  in  daylight  values  of 
approximately  2%. 

6.3  RESULTS 

The  first  analysis  of  the  amount  of  daylight  obstructed  by  the  ten  story  alternative  for  the  new 
School  of  Management  was  done  from  the  center  of  Commonwealth  Avenue  on  the  south-facing 
facade  of  the  proposed  building.  As  discussed  above,  the  width  of  Commonwealth  Avenue  input 
into  the  formula  had  to  be  reduced  from  160  feet  to  150  feet.  The  daylight  analysis  for  the  ten 
story  building  would  yield  a  percentage  of  59. 1%  (see  Figure  6-2).  To  allow  for  the  additional  10 
feet  of  road  width,  it  was  necessary  to  adjust  this  figure  approximately  -2%,  giving  a  final 
daylight  obstruction  of  57. 1%  .  The  nine  story  building  alternative  analysis  revealed  a  54. 1% 
daylight  value  (see  Figure  6-3).  Allowing  a  -2%  adjustment  for  the  road  width,  the  final  daylight 
value  is  52.1%. 
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The  west-facing  facade  of  both  the  nine  and  ten  story  buildings  was  analyzed  from  the  center  of 
Sherbom  Street.  For  both  the  nine  and  ten  story  alternatives,  the  daylight  obstructed  by  each 
facade  was  analyzed  in  successive  steps  due  to  the  progressive  stepping  of  the  height  of  the 
building  along  Sherbom  Street.  The  results  of  the  daylight  analysis  show  a  consistent  50.6% 
daylight  obstruction  from  this  vantage  point  for  both  Project  alternatives  (see  Figures  6-4,  6-5). 


To  evaluate  the  new  School  of  Management,  it  was  recommended  by  the  BRA  that  a  daylight 
analysis  also  be  performed  on  a  second  comparable  building  in  the  area   The  Kenmore  Tower,  a 
private  apartment  complex  located  at  566  Commonwealth  Avenue,  was  chosen  because  of  its 
close  proximity  to  the  Project  site.  It  is  located  diagonally  across  Commonwealth  Avenue  from 
the  Project  site,  and  has  setback  and  massing  characteristics  similar  to  the  Project.  Hence,  the 
percentage  of  daylight  obstruction  for  the  Kenmore  Tower  building  established  a  reasonable 
comparable  percentage  to  a  proposed  new  building  located  in  the  same  area.  The  vantage  point 
for  the  daylight  analysis  of  this  building  was  located  in  the  midpoint  of  Commonwealth  Avenue 
centered  on  the  building's  north-facing  facade.  The  resuh  of  the  analysis  produced  a  value  of 
54.2%  When  reduced  by  2%+  to  allow  for  the  additional  width  of  Commonwealth  Avenue,  the 
daylight  obstruction  for  this  site  was  52.2%.  Table  6-1  shows  a  comparison  summary  of  the 
analyses. 


TABLE  6-1 

Daylight  Obstruction  Values 

(BRADA) 

Commonwealth  Ave. 
Sherborn  St. 

Ten 

57.11 
50.6 

Nine 

54.11 
50.6 

Comparison 

52.5' 

N/A 

1  Adjusted -2%  for  street  width. 

The  BRADA  analysis  shows  that  the  percentages  of  daylight  obstruction  for  both  nine  and  ten 
story  alternatives  for  the  new  School  of  Management  and  the  Kenmore  Tower  Apartments  are  in 
the  same  range.  The  nine  story  alternative  offers  approximately  a  3%  reduction  in  daylight 
obstruction  as  compared  to  the  ten  story  alternative. 

The  daylight  analyses  indicated  that  the  Project  impacts  on  daylight  are  consistent  with  other 
existing  buildings  in  the  area.  There  will  be  a  minimal  change  in  the  perception  of  daylight  to  a 
person  on  the  street.  Commonwealth  Avenue  is  a  wide  boulevard,  wider  than  other  streets  in  the 
area,  offering  generous  sidewalks.  In  addition,  there  is  a  variety  of  building  heights  along  both 
sides  of  the  street,  as  well  as  an  open  space  across  Commonwealth  Avenue  from  the  proposed 
building.  Thus,  in  the  area  of  the  proposed  project,  a  person  at  street  level  has  the  impression  of 
open  spaces,  long  views,  and  distant  vistas.  Additional  discussion  of  comparative  building  heights 
is  discussed  in  Chapter  3.0,  Urban  Design. 
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7,0  NOISE 


7.1  INTRODUCTION 

This  chapter  addresses  the  potential  impact  of  the  new  School  of  Management  project 
construction  and  operations  on  area  noise  levels,  and  describes  mitigation  measures  that  will  be 
used  to  ensure  that  any  Project-related  noise  during  and  after  construction  will  meet  acceptable 
levels  as  defined  by  applicable  regulations  of  the  City  of  Boston.  The  University,  as  the  owner  of 
adjacent  residential  and  academic  buildings  housing  its  staff  and  students,  is  especially  concerned 
about  the  need  to  control  noise  emanating  from  construction  and  building  operations  at  all  times. 

The  site  for  the  Project  is  located  in  a  busy  urban  setting  along  Commonwealth  Avenue.  It  is  also 
located  close  to  buildings  with  mechanical  systems  which  contribute  to  the  ambient  noise  levels. 
Sensitive  receptors  in  the  immediate  vicinity  of  the  Project  site  include  the  Boston  University 
dormitory,  private  residences  on  Bay  State  Road,  and  the  Howard  Johnson's  Motor  Lodge.  The 
differences  in  noise  levels  between  the  nine  and  ten  story  alternatives  are  very  minor.  Where  there 
is  a  significant  difference,  it  is  discussed,  otherwise,  there  is  no  significant  difference  between 
alternatives. 

7.2  TRAFFIC 

The  primary  source  of  ambient  noise  levels  is  from  public  transportation  (vehicles  such  as  buses, 
trolleys)  occurring  along  Commonwealth  Avenue  and  general  vehicular  traffic  in  the  area.  The 
increase  in  traffic  levels  associated  with  the  Project  is  not  expected  to  increase  traffic  volumes 
significantly  and  therefore  will  not  create  a  significant  noise  impact.  Additional  information  on 
traffic  can  be  found  Chapter  14.0,  Transportation. 

7.3  CONSTRUCTION 

All  construction  work  at  the  site  must  be  performed  in  accordance  with  the  Regulations  for 
Control  of  Noise  in  the  City  of  Boston.  Furthermore,  a  Construction  Management  Plan  will  be 
prepared,  approved  by  the  Boston  Transportation  Department  (BTD),  and  implemented  during 
construction.  Among  other  issues,  this  plan  wall  stipulate  protocols  to  be  followed  by  the 
contractors  in  order  to  manage  noise  at  the  site.  This  plan  will  define  construction  hours,  truck 
routes,  procedures  for  the  periodic  inspection  of  mufflers  to  ensure  their  proper  operating 
condition,  and  procedures  for  monitoring  vibration  during  construction  (most  particularly  during 
the  site  preparation  and  excavation  phases).  A  more  complete  discussion  of  construction  noise 
may  be  found  in  Chapter  1 1 .0,  Construction. 
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7.4      EXTERIOR  MECHANICAL  SYSTEMS 

Mechanical  systems  for  the  new  School  of  Management  project  are  designed  to  achieve  the  noise 
standards  set  forth  in  the  Regulations  for  the  Control  of  Noise  in  the  City  of  Boston  (Section  16- 
26  City  of  Boston  Code,  Volume  I,  Ordinances). 

Most  of  the  mechanical  equipment  with  the  potential  to  emit  noise  is  located  on  top  of  the 
building  in  an  enclosed  mechanical  penthouse,  set  back  from  the  edge  of  the  building.  The 
systems  contained  therein  include  air  handling  units  (AHUs)  and  their  associated  return/exhaust 
fans,  cooling  towers,  and  an  emergency  generator.  There  are  also  garage  supply  and  exhaust  fans 
located  on  all  three  parking  levels  below  grade.  The  garage  intake  is  located  in  the  ground  on  the 
south  side  of  the  building.  The  garage  exhaust  is  accommodated  through  two  louvers  at  the 
ground  level,  approximately  4  to  10  feet  above  grade  on  the  norht  side  of  the  building. 

The  mechanical  penthouse  for  the  nine  story  alternative  is  located  approximately  150  feet  from  the 
ground.  This  is  about  15  feet  lower  than  the  ten  story  alternative,  which  is  located  approximately 
165  feet  above  the  ground.  The  height  of  the  penthouse  above  the  ground  helps  reduce  ground 
level  noise  from  mechanical  equipment  contained  in  the  penthouse.  The  expected  noise  levels 
from  penthouse  equipment  at  various  receiver  locations  are  tabulated  below  in  Table  7-1.  Source 
and  receiver  locations  are  shown  on  Figures  7-1  through  7-4. 


Table  7-1 

Total  Noise  from  Penthouse 

Noise  Sources  (Day/Night) 

Building 

Noise 

Predicted  Nine  Story  Noise 

Predicted  Ten  Story  Noise  Level 

Level 

Side 

Criteria 

at  Ground 

at  UDoer  Floor 

at  Ground 

at  Upper  Floor 

North 

60/50  dBA 

48/38  dBA 

52/42  dBA 

47/37  dBA 

50/40  dBA 

South 

65/65  dBA 

46/46  dBA 

49/49  dBA 

45/45  dBA 

47/47  dBA 

East 

65/65  dBA 

53/53  dBA 

59/59  dBA 

52/52  dBA 

57/57  dBA 

West 

60/50  dBA 

41/41  dBA 

46/46  dBA 

40/40  dBA 

44/44  dBA 

*AHU's 

and  associated  reti 

im/exhaust  fans  located  in  the  pentho 

use  impact  noise  k 

^els  on  the 

north,  sc 

mth,  and  east  sides 

of  the  building.  The  cooling  towers 

impact  noise  levels 

on  the  West  side 

ofthebi 

lilding. 

Source: 

Acentech  Inc. 

As  shown  above,  the  expected  noise  levels  are  well  below  the  applicable  City  of  Boston  criteria 
for  both  the  nine  and  ten  story  alternatives. 
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Garage  exhaust  and  supply  fans  will  be  provided  with  duct  silencers  to  reduce  noise  levels 
produced  at  nearby  or  adjacent  property  lines  (whichever  is  closer  to  the  louvers)  to 
approximately  50  to  60  dBA  during  the  day  and  about  45  dBA  at  night.  The  fans  for  these 
systems  have  two  speed  controls,  the  higher  of  which  is  expected  to  be  required  only  for  a  few 
hours  each  day,  during  the  morning  and  evening  rush  when  the  greatest  number  of  cars  are 
moving  in  the  garage.  These  will  likely  coincide  with  peaks  in  ambient  environmental  noise  due  to 
concurrent  activities  in  the  area.  Otherwise,  the  fans  are  expected  to  operate  at  low  speed,  at 
much  lower  noise  levels,  or  be  off  when  the  control  sensors  in  the  garage  indicate  that  ventilation 
fans  are  not  needed.  The  predicted  daytime  noise  levels  given  in  the  preceding  table  assumed  high 
speed  fan  operations  in  the  indicated  level.  Low  speed  operation  is  indicated  in  the  nighttime 
case,  although  it  is  most  likely  that  the  fans  will  be  off  These  expected  noise  levels  comply  with 
the  City  of  Boston  noise  regulation. 

Emergency  generators  will  operate  only  during  emergencies  or  for  short  test  periods.  The  tests 
wall  be  conducted  during  normal  work  hours  when  the  noise  impact  from  the  generator  will  be  the 
least.  Generator  noise  levels  are  expected  to  be  approximately  50-55  dBA  at  upper  levels  of  the 
nearest  adjacent  existing  buildings  and  slightly  lower  at  the  groimd  level.  Since  community  noise 
criteria  are  typically  relaxed  by  about  10  dBA  for  emergency  equipment,  the  expected  emergency 
generator  noise  levels  should  be  acceptable. 
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8.1  INTRODUCTION 

The  generation  of  potential  deleterious  air  emissions  resulting  from  the  Boston  University  new 
School  of  Management  is  expected  to  be  minimal.  As  described  in  Chapter  14.0,  Transportation, 
generation  of  new  vehicular  trips  is  not  significant.  Mechanical  systems  for  the  building  will 
perform  within  state  and  local  emission  requirements.  Construction  related  impacts  will  be 
minimized  as  described  in  Chapter  11.0,  Construction  Impacts.  Differences  in  air  quality  impacts 
between  the  nine  and  ten  story  project  alternatives  are  minimal. 

8.2  TRAFFIC  AND  PARKING 

Trafilc  Emissions 

As  detailed  in  Chapter  14.0,  Transportation,  the  increase  in  traffic  due  to  the  proposed  building 
will  be  negligible;  an  increase  of  approximately  228  vehicle  trips  per  day  for  the  ten  story 
alternative  in  an  area  already  logging  over  32,000  trips  per  day.  The  reduction  of  vehicle  trips  for 
the  nine  story  alternative  is  insignificant  in  relation  to  air  quahty  measurements.  Consequently, 
the  change  in  air  quality  due  to  generation  of  new  traffic  associated  with  the  Project  will  be 
undetectable.  The  University  will  be  promoting  programs  encouraging  use  of  pubhc 
transportation,  car  and  van  pooling.  These  initiatives  are  also  described  in  Chapter  14.0, 
Transportation. 

Parking  Garage  Exhausts 

The  new  School  of  Management  project  includes  three  levels  of  subsurface  parking  for  both  the 
nine  and  ten  story  alternatives.  As  required  by  the  Massachusetts  Building  Code  (BOCA  National 
Mechanical  Code/1987  -  Article  16),  the  parking  levels  will  be  supplied  with  maximum  outside  air 
at  a  rate  of  1 .5  CFM  per  square  foot.  The  garage  mechanical  ventilation  systems  will  have  the 
capacity  to  provide  the  equivalent  of  10  total  air  changes  of  outside  air  per  hour,  or  one  total  air 
change  every  six  minutes. 

Air  will  be  mechanically  introduced  at  the  south  side  of  each  parking  level  and  mechanically 
exhausted  at  the  north  side.  The  north  side  exhaust  louvers  are  located  approximately  4  to  10  feet 
off  the  ground.  Three  supply  and  exhaust  systems,  one  for  each  parking  level,  will  be  installed. 
Locations  of  garage  exhaust  louvers  are  shown  in  Figure  8-1 . 
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To  conserve  electrical  energy,  fans  will  be  sensor  controlled  to  operate  only  when  carbon 
monoxide  (CO)  levels  exceed  threshold  levels.  The  US  Environmental  Protection  Agency 
recommends  a  threshold  limit  of  35  ppm  for  a  1  hour  exposure  and  a  120  ppm  threshold  limit  for 
a  15  minute  period.  Based  on  these  guidehnes,  ventilation  system  fans  will  be  oflFwhen  CO  levels 
are  below  35  ppm.  When  the  CO  level  rises  above  35  ppm  due  to  traffic  activity  inside  the 
garage,  ventilation  fans  will  start  on  low  speed.  If  the  CO  level  rises  above  100  ppm,  ventilation 
fans  will  operate  at  high  speed.  High  speed  operations  of  the  ventilation  fans,  if  necessary,  are 
anticipated  only  during  peak  traffic  periods  in  the  garage. 

Air  quality  at  the  garage  exhaust  louver  discharge  points  is  equal  to  the  air  quality  in  the  garage. 
CO  levels  will  fluctuate  but  will  not  exceed  the  EPA  thresholds  as  discussed  above.  Furthermore, 
these  CO  levels  are  anticipated  to  drop  quickly  outside  the  exhaust  louvers  due  to  dispersion  of 
CO  in  the  atmosphere. 

8.3      OPERATIONS 

Building  Exhausts 

While  the  ratio  of  re-circulated  air  to  fresh  air  requirements  is  different  for  classrooms,  office 
space,  assembly,  etc.,  the  HVAC  system  proposed  for  the  building  will  re-circulate  an  average  of 
about  50%  of  building  air.  A  portion  of  the  air  will  be  exhausted  by  direct  exhaust  systems  placed 
in  lounges,  toilet  rooms,  janitors'  closets,  etc. 

The  toilet  rooms  and  other  exhausts  will  join  the  discharged  air  from  the  HVAC  system  and 
exhaust  at  the  penthouse  level.  The  range  hoods  will  vent  vertically  to  four  exhaust  fans  mounted 
on  the  penthouse  roof  Consequently,  all  air  will  be  exhausted  at  an  elevation  above  150  feet. 

Boiler  Exhausts 

The  heating  system  proposed  for  the  building  will  consist  of  three,  5  million  BTU  input,  dual  fiiel 
boilers  that  will  bum  either  natural  gas  or  #2,  low  sulfiir  fiiel  oil.  One  unit  will  serve  as  a  back-up 
boiler.  The  boilers  wiD  have  a  thermal  efficiency  ratio  above  80%.  The  burners  are  designed  to 
bum  at  optimum  combustion  efficiency,  drawing  combustion  air  through  a  forced  draft  system. 

The  hot  fuel  gasses  will  be  vented  through  three  stacks,  one  for  each  boiler,  extending  5  feet 
above  the  penthouse  roof  Under  310  CMR  7.02,  a  permit  from  the  Massachusetts  Department 
of  Environmental  Protection  is  required  only  for  stacks  exceeding  10  million  BTUs.  The  Project 
does  not  exceed  this  threshold  and  thus,  no  permit  is  required. 
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9.1  INTRODUCTION 

Environmental  assessments  of  the  new  School  of  Management  project  site  were  conducted  to 
assess  the  potential  for  the  presence  of  oil  and/or  hazardous  materials  at  the  site.  These 
assessments  were  based  on  the  review  of  readily  available  information  on  the  site  history,  usage, 
regulatory  status,  subsurface  soils,  observations  of  ground  surface  conditions,  subsurface  field 
explorations,  and  chemical  testing  of  soil  and  groundwater  samples.  The  testing  of  soil  and 
groundwater  samples  was  performed  to  assess  construction  considerations,  especially  soil  and 
water  handling  and  disposal  requirements.  The  two  project  alternatives  have  virtually  identical 
impacts  in  terms  of  solid  and  hazardous  wastes. 

9.2  EXISTING  CONDITIONS 

The  site  is  located  immediately  north  of  Commonwealth  Avenue  and  west  of  Kenmore  Square.  It 
is  currently  paved  and  relatively  flat.  Ground  surface  elevations  vary  fi^om  approximately  El.  18 
to  El.  21  (Boston  City  Base  Datum).  Two  small  parking  attendant  shacks  are  the  only  structures 
currently  on  the  site.  The  entire  site  is  currently  used  as  a  parking  area. 

9.3  HISTOR  Y  OF  OIL  AND  HAZARDOUS  MA  TERIALS 

Environmental  assessments  were  conducted  by  Haley  &  Aldrich  (H&A)  in  June  and  December 
1992  for  Boston  University.  The  purpose  of  the  evaluations  was  to  assess  the  potential  for  oil  or 
hazardous  materials  being  present  at  the  site.  This  evaluation  included  site  history  research, 
regulatory  and  municipal  file  reviews,  a  soil  boring  and  test  pit  program  (see  Figure  9-1),  and 
chemical  testing  of  soil  and  groundwater  samples. 

Historically,  the  Project  site  was  a  marshy  transitional  area  between  upland  and  flowed  tidelands 
and  was  one  of  the  last  portions  of  the  Back  Bay  to  be  filled  (see  Figure  9-2).  The  site  location 
was  known  to  be  filled  in  approximately  1890.  The  site  remained  undeveloped  following  the 
filling  until  the  early  1930's.  Additional  discussion  of  the  site's  history  is  provided  in  Chapter 
12.0,  Historical  and  Archaeological  Resources.  The  portion  of  the  Project  site,  formerly  occupied 
by  a  service  station  (599-601  Commonwealth  Avenue),  is  currently  listed  by  the  Massachusetts 
Department  of  Environmental  Protection  (DEP)  as  a  "Location  to  be  Investigated"  (LTBI). 
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The  site  is  listed  as  an  LTBI  due  to  the  presence  of  gasoline  and  oil  contamination  in  soil  and 
groundwater  in  the  vicinity  of  the  former  service  station.  The  petroleum  contamination  was 
initially  identified  during  tank  removal  activities  and  previous  assessments  involving  subsurface 
explorations  were  conducted  between  1983  and  1987  by  others. 

Remedial  response  actions  were  undertaken  at  the  site  during  the  period  April  1984  to  April  1987. 
Past  remediation  included  excavation  and  oflF-site  disposal  of  contaminated  soils  in  the  vicinity  of 
former  underground  storage  tanks  which  removed  a  large  quantity  of  the  affected  soil.  In 
addition,  a  groundwater  depression  and  scavenger  pump  system  was  installed  in  an  attempt  to 
recover  phase-separated  "fi-ee"  petroleum  product. 

The  environmental  evaluations  conducted  by  H&A  included  chemical  testing  of  soil  and 
groundwater  samples  collected  fi^om  the  borings  and/or  test  pits.  The  purpose  of  these  tests  was 
to  determine  the  degree  and  extent  of  soil  contamination  within  the  construction  area  and  to 
characterize  the  on-site  soils  in  terms  of  handling  and  disposal  criteria.  Groundwater  sampling 
and  analysis  was  also  undertaken  to  assess  the  need  for  treatment  during  excavation  dewatering. 
The  results  of  these  environmental  assessments  are  summarized  in  Appendix  B. 

In  summary,  chemical  tests  of  soil  and  groundwater  conducted  in  the  H&A  environmental 
evaluations  indicated  that  within  the  western  portion  of  the  site,  elevated  concentrations  of  total 
petroleum  hydrocarbons  are  present  in  the  soil  and  groundwater.  This  area  corresponds  to  the 
location  of  the  former  service  station  and  underground  storage  tanks,  where  remediation 
excavation  and  removal  were  not  previously  conducted  (generally  beneath  the  footprint  area  of 
the  former  station,  an  area  north  of  the  former  station,  and  at  the  groundwater  surface).  The  soils 
fi-om  the  easterly  portion  of  the  site  showed  low  levels  of  total  petroleum  hydrocarbons  and  some 
metals  which  are  typical  of  urban  fill  material. 

The  types  and  concentrations  of  compounds  detected  at  the  site  are  consistent  with  previous  site 
usage  and  do  not  constitute  an  imminent  hazard  to  human  health,  safety  or  welfare,  or  to  the 
environment.  No  additional  sources  of  contamination  were  identified  at  the  site.  Some  areas  of 
the  site  will  require  additional  evaluation  and  soil  or  ground  water  remediation.  It  is  anticipated 
that  the  site  remediation  would  occur  during  construction  of  the  Project. 

9.4      CONSTRUCTION  DISPOSAL  PLAN 

During  construction,  special  handling  and  proper  disposal  of  contaminated  soil  materials  will  be 
performed.  A  Disposal  Management  Plan  (DMP)  is  being  developed  as  part  of  the  construction 
documents  for  work  at  the  site.  The  DMP  will  outline  procedures  for  on-site  classification, 
handling  and  testing,  and  guidelines  for  the  disposal  of  excavated  material  during  construction.  A 
draft;  DMP  is  included  in  Appendix  B.  Excavated  soils  are  not  planned  to  be  stockpiled  on-site, 
but  will  be  removed  and  disposed  of  immediately  based  on  established  classification  and  handling 
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criteria.  Excavated  soil  will  be  reused  as  backfill  material  to  the  extent  possible  to  minimize 
the  need  for  oflF-site  disposal  of  excess  material. 

Asphalt  from  the  existing  parking  lot  will  be  crushed  and  recycled  as  part  of  the  site 
preparation  for  construction. 

9. 5      BUILDING  OPERA  TIONS 

The  new  School  of  Management  is  designed  to  accommodate  recycling  which  is  instituted  by 
the  University  throughout  the  campus. 

There  will  be  two  methods  of  waste  disposal  in  the  new  building  to  handle  standard  trash 
removal  (non  recyclables)  and  recyclable  materials.  A  20  cubic  yard  trash  compactor  will  be 
housed  in  the  loading  dock  of  the  building.  This  compactor  will  store  all  of  the  non-recyclable 
trash  coming  fi-om  the  building.  The  compactor  will  be  emptied  as  necessary  by  the 
contracted  service  on  campus. 

One  recycling  room  will  be  located  on  each  floor.  Each  room  will  house  six  recycling  bins  for 
the  collection  of  recyclable  materials,  paper,  newspaper,  cans,  bottles,  plastic  and  other 
materials  such  as  Styrofoam  cups.  These  bins  will  be  taken  to  the  loading  dock  regularly  to  be 
handled  by  the  contracted  service  on  campus.  Recycling  locations  are  shown  in  Figure  9-3. 
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10.1  INTRODUCTION 

The  puqjose  of  this  chapter  is  to  summarize  subsurface  conditions  of  soils  and  groundwater  at  the 
site  and  discuss  geotechnical-related  construction  issues.  Subsurface  conditions  and  related 
construction  issues  are  virtually  the  same  in  the  nine  story  and  ten  story  alternatives.  A 
groundwater  protection  plan  addressing  changes  in  the  water  table  during  construction  will  be 
prepared  and  submitted  to  the  BRA  although  no  significant  changes  are  anticipated.  A  draft  of 
this  plan  is  found  in  Appendix  B 

The  age  of  a  university  is  measured  in  terms  of  centuries  and  therefore  its  physical  facilities  are 
designed  and  construction  for  longevity.  Boston  University  maintains  a  policy  that  its  buildings 
achieve  a  75  to  100  year  life  and  this  is  reflected  in  all  aspects  of  the  Project  design.  Furthermore, 
as  the  owner  of  all  the  properties  abutting  the  Project  site  and  approximately  80%  of  Bay  State 
Road  properties,  the  University  is  concerned  about  protection  of  all  adjacent  structures  and 
utilities  before,  during,  and  after  construction.  These  concerns  are  a  primary  factor  in  determining 
construction  techniques.  Only  construction  methods  which  protect  property  and  promote  long- 
term  structural  stability  were  considered  for  this  Project. 

10.2  SUBSURFACE  SOIL  AND  GROUNDWATER 

Information  on  subsurface  soil  and  groundwater  conditions  at  the  site  is  available  from  the 
following  sources; 

•  Subsurface  investigations  consisting  of  seven  test  borings  drilled  during  December 
1991  and  January  1992  for  foundation  design  of  the  Project  (see  Figure  10-1). 

•  Subsurface  investigations  consisting  of  test  pits  performed  for  preliminary 
environmental  investigations  in  1992  (See  Figure  10-2). 

Boring  Results 

Seven  test  borings  monitored  by  H  &  A  indicate  that  the  subsurface  conditions  at  the  site  consist 
of  the  following  generalized  strata,  from  ground  surface  downward  (see  Figure  10-2). 
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Miscellaneous  Fill  -  The  fill  ranges  in  thickness  fi-om  approximately  8.5  feet  to  14  feet  at  the  test 
boring  locations.  The  fill  typically  consists  of  fine  sand,  with  varying  amounts  of  coarse  to 
medium  sand,  silt,  gravel,  and  miscellaneous  materials. 

Organic  Soil  -  Organic  soils,  consisting  of  soft;  to  medium  stiff  organic  silt  wiXh  varying  amounts 
of  fine  sand,  seashells,  and  fibrous  roots  encountered.  The  thickness  of  this  unit  ranged  fi"om  8.8 
feet  to  10.5  feet. 

Marine  Sand  -  The  marine  sand  unit  ranged  in  thickness  from  approximately  10.5  feet  to  20.7  feet. 
The  deposit  ranges  in  gradation  from  very  dense  to  dense,  gray,  coarse  to  fine  sand,  with  varying 
amounts  of  silt,  gravel,  and  cobbles;  to  very  dense  to  dense,  silty  fine  sand  and  fine  sandy  silt,  with 
varying  amounts  of  coarse  to  medium  sand,  gravel  and  cobbles. 

Marine  Clay  -  The  top  of  the  clay  stratum  varies  from  approximately  El.  -14.2  to  El.  -23.2  (BCB 
Datum).  The  thickness  of  the  clay  was  128  feet  where  fiilly  penetrated.  This  unit  consists  of  hard 
to  very  soft,  gray,  laminated  silt  and  clay;  to  silty  clay,  with  partings  to  pockets  of  silt  and  fine 
sand. 

Glaciomarine  -  The  glaciomarine  deposit  consists  of  very  stiff,  gray,  laminated  silty  clay  to  clayey 
silt,  with  a  trace  of  coarse  to  fine  sand.  This  unit  was  encountered  below  the  clay  stratum, 
approximately  163  feet  below  grade  and  the  thickness  was  approximately  5.5  feet. 

Glacial  Till  -  Glacial  till  was  encountered  at  168.5  feet  depth  below  grade  and  was  approximately 
2.5  feet  thick.  The  glacial  till  consisted  of  a  very  dense,  heterogeneous  mixture  of  gravel  sand,  silt 
and  clay. 

Bedrock  -  The  bedrock  encountered  at  the  site  is  known  locally  as  Cambridge  Argillite.  The 
bedrock  was  encountered  at  171  feet  below  existing  ground  surface. 

Groundwater 

The  groundwater  level  in  the  observation  wells  installed  in  the  recent  borings  ranged  from  6  feet 
to  12.5  feet  below  ground  surface  during  the  period  from  December  27,  1991,  to  February  1 1, 
1992.  Water  level  variations  may  be  encountered  during  construction  since  groundwater  levels 
are  influenced  by  precipitation,  local  construction  activities,  and  leakage  in  and  out  of  sewers  and 
storm  drains,  if  any. 

10.3    CONSTRUCTION 

Three  levels  of  below-grade  parking  are  planned  for  the  new  School  of  Management  building  for 
both  the  nine  and  ten  story  alternatives.  The  foundation  walls  and  foundation  mat  will  consist  of 
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reinforced  concrete.  The  Project  will  be  supported  by  a  reinforced  concrete  mat  foundation 
bearing  in  the  marine  sand  and/or  clay  soils.  The  anticipated  foundation  bearing  level  is 
approximately  40  feet  below  existing  site  grade  (El.  -20). 

The  mat  will  be  designed  as  a  compensating  foundation  to  ensure  that  long-term  post- 
construction  settlements  will  be  negligible.  There  will  not  be  a  permanent  foundation  underdrain. 
Therefore,  long-term  groundwater  levels  will  remain  unchanged  after  building  construction. 

The  excavation  for  building  construction  will  require  a  temporary  excavation  support  system,  and 
temporary  dewatering  within  the  limits  of  this  support  system. 

The  excavation  support  wall  is  planned  to  consist  of  continuous,  interlocking,  steel  sheetpiles  that 
will  be  installed  along  with  excavation  perimeter.  The  sheeting  is  a  relatively  impermeable, 
temporary,  support  wall  that  was  selected,  in  part,  to  maintain  the  surrounding  groundwater 
levels  during  construction.  This  sheeting  is  currently  planned  to  be  laterally  braced  by  tiebacks. 

Limited  temporary  dewatering  will  be  conducted  as  necessary  within  the  limits  of  the  continuous 
excavation  support  wall  to  permit  foundation  construction  in-the-dry.  The  steel  sheeting  used  as 
the  excavation  support  wall  will  extend  fi"om  the  ground  surface  dovm  into  the  clay  deposit 
located  at,  and  below,  the  bottom  of  the  excavation  to  prevent  groundwater  seepage  below  the 
support  wall. 

A  geotechnical  instrumentation  program  will  be  conducted  during  construction  to  monitor  the 
performance  of  the  construction  activities.  This  program  will  include  observation  wells  and 
piezometers  installed  outside  the  limits  of  the  excavation  to  monitor  groundwater  levels  during 
construction.  If  monitoring  indicates  the  groundwater  levels  are  lowered  as  a  result  of  the 
construction,  remedial  measures  will  be  implemented  during  construction.  Remedial  measures 
might  include  sealing  leaking  sheetpiles  and/or  recharging  the  groundwater  level  outside  the 
excavation  limits.  The  type  and  extent  of  a  recharge  system,  if  necessary,  will  depend  upon  the 
magnitude  of  groundwater  drawdown  outside  the  site  limits.  A  groundwater  protection  plan 
addressing  any  changes  in  the  water  table  which  might  occur  during  construction  of  the  Project 
will  be  prepared  for  review  by  the  BRA.  A  draft  of  this  plan  is  found  in  Appendix  B. 

An  alternative  excavation  support  system  is  currently  being  investigated  for  the  Project 
construction.  This  proprietary  system  would  involve  a  soil  mix  wall  system  similar  to  the  system 
employed  by  the  Central  Artery/Tunnel  project  in  East  Boston. 

Groundwater  quality  monitoring  and  discharge  during  construction  will  be  conducted  in 
accordance  with  the  requirements  of  the  BWSC  permit.  The  average  temporary  discharge  rate 
during  construction  is  estimated  to  vary  between  5  and  50  gallons  per  minute.  Significantly  less 
discharge  volume  is  anticipated  after  excavation  to  foundation  level  is  completed.  Additional 
Construction  impacts  are  discussed  in  Chapter  1 1 .0. 
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10.4    FACILITIES  WITHIN  OR  NEAR  THE  SITE 

The  proposed  excavation  and  subsurface  construction  methods  are  not  anticipated  to  adversely 
eflfect  adjacent  streets,  utilities  and  existing  structures.  The  excavation  support  system  will  be 
designed  to  protect  existing  improvements  such  as  buildings,  streets,  and  utilities.  The  Boston 
University  dormitory  and  other  buildings  located  on  the  north  side  of  the  private  alley  that  abuts 
the  site  and  the  building  located  on  the  west  side  of  Sherbom  Street  are  located  outside  the  zone 
of  influence  of  the  excavation.  The  excavation  support  system  on  the  east  side  of  the  site  will  be 
designed  to  reduce  soil  displacements  to  the  extent  possible  in  order  to  reduce  construction 
effects  on  the  University-owned  Howard  Johnson's  Motor  Lodge  adjacent  to  the  site. 
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11.1    INTRODUCTION 


This  chapter  addresses  issues  relating  to  the  actual  construction  process  for  the  Boston  University 
new  School  of  Management  project  such  as  scheduling,  staging  areas,  traffic,  air  and  water 
quality,  noise,  excavation,  and  rodent  control.  Mitigation  measures  are  also  identified  as 
appropriate.  Construction  impacts  are  not  anticipated  to  be  unusual.  Careful  compliance  with 
City  of  Boston  regulations  and  approved  construction  management  documents  will  provide 
adequate  mitigation  of  potential  construction  impacts. 

A  number  of  documents  will  be  prepared  which  detail  how  construction  issues  will  be  handled  and 
potential  impacts  mitigated.  These  documents  will  include  the  Construction  Management  Plan, 
the  Disposal  Management  Plan,  and  the  Integrated  Pest  Management  Plan.  A  plan  addressing 
changes  in  the  water  table  during  and  after  construction  will  also  be  prepared  and  submitted  to  the 
BRA. 

The  nine  and  ten  story  project  alternatives  do  not  create  significant  differences  in  construction 
impacts.  Where  there  are  differences,  they  are  discussed,  otherwise  the  impacts  are  anticipated  to 
be  the  same. 


11.2    SCHEDULE  AND  HOURS 

Construction  is  currently  scheduled  to  commence  in  the  spring  of  1994  and  be  completed  in  the 
fall  of  1996.  Typically,  construction  takes  place  on  weekdays  between  the  hours  of  7:00  AM  and 
3:30  PM.  Construction  hours  for  the  Project  may  vary.  If  the  need  for  overtime  and/or  weekend 
work  hours  arises,  this  will  be  pre-scheduled  in  order  to  avoid  conflicts,  and  appropriate  permits 
will  be  acquired.  The  nine  story  project  will  require  a  slightly  shorter  construction  period  than  the 
ten  story  alternative. 

Scheduling  of  materials  being  delivered  to  and  taken  fi-om  the  site  by  truck  may  have  a  significant 
affect  on  traffic.  Commonwealth  Avenue  is  a  major  commuting  artery  to  and  fi"om  downtown 
Boston  and  Kenmore  Square.  Construction  activities  will  be  scheduled  to  avoid  local  traffic 
conflicts  as  much  as  possible  and  will  be  specified  in  the  Construction  Management  Plan. 
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11.3  EXISTING  PARKING 

The  Project  site  is  currently  utilized  as  an  employee  parking  lot  for  181  cars.  The  lot  is  full  during 
the  day,  but  is  relatively  empty  after  work  hours,  except  when  it  is  used  as  paid  parking  for 
evening  Red  Sox  games. 

These  181  parking  stalls,  along  with  another  dozen  or  so  metered  spaces  on  Commonwealth 
Avenue,  will  be  temporarily  eliminated  during  construction.  The  University  is  in  the  process  of 
identifying  on-campus  replacement  parking  during  construction.  The  University  controls  a 
number  of  convenient  lots  which  can  handle  the  displacement.  Chapter  14.0,  Transportation, 
further  discusses  existing  parking  conditions  and  campus-wide  parking  facilities. 

11.4  PUBLIC  SAFETY  AND  PEDESTRIAN  ACCESS 

No  disruption  to  pedestrian  traffic  along  the  west  side  of  Sherbom  Street  (across  from  the  Project 
site)  is  anticipated.  However,  in  order  to  maximize  on-site  materials  storage  and  construction 
staging,  it  is  proposed  that  the  construction  site  include  adjacent  sidewalks  along  Commonwealth 
Avenue  and  the  east  side  of  Sherbom  Street  along  the  Project  site.  Pedestrian  traffic  in  these 
locations  will  be  re-routed  through  marked,  covered,  Ut,  and  barricaded  pedestrian  walkways  (see 
Figure  11-1). 

During  non-construction  hours,  construction  site  security  will  be  maintained  by  utilizing  the 
University's  campus  security  forces. 

77.5  TRAFFIC 

As  much  as  possible,  vehicular  access  to  the  adjacent  properties  will  be  maintained  at  all  times 
during  construction.  If  it  is  necessary  for  Sherbom  Street  or  the  alley  bordering  the  north 
boundary  of  the  site  to  be  blocked  during  construction,  a  traffic  control  officer  will  be  assigned  to 
direct  traffic.  Any  blocking  of  streets  is  required  to  be  scheduled  and  permitted  in  advance,  and 
signs  must  be  posted  to  alert  the  public. 

Construction  truck  traffic  will  be  limited  principally  to  Commonwealth  Avenue  and  will  be 
prohibited  from  Bay  State  Road  entirely.  During  times  when  truck  traffic  is  heavy,  mostly  during 
the  early  phases  of  construction,  special  traffic  control  procedures  will  be  provided.  To  the  extent 
practical,  the  number  of  trucks  wall  be  minimized.  The  private  alley  located  to  the  rear  of  the  site 
will  remain  open  for  fire  truck  access  and  vehicles  servicing  the  dormitory.  If  the  alley  is  closed, 
appropriate  traffic  controls  will  be  provided  and  notice  will  be  given  as  described  above.  In  order 
to  keep  such  events  to  the  minimum,  a  platform  spanning  the  alley  will  be  erected  so  that 
scaffolding  for  workers  can  then  be  erected  on  the  platform.  Details  of  truck  and  general  traffic 
control  will  be  included  in  the  Construction  Management  Plan. 
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11.6  STA  GING  AREAS  AND  WORKER  PARKING 

The  Project  site  has  limited  construction  staging  capacity  similar  to  other  construction  sites  in  the 
city.  Including  the  sidewalks  along  Sherbom  Street  and  Commonwealth  Avenue,  but  excluding 
the  building  footprint,  there  will  be  approximately  16,000  square  feet  enclosed  within  the 
construction  fence.  Subtracting  the  area  required  for  scaffolding  and  truck  unloading,  only 
several  thousand  square  feet  remain.  Therefore,  additional  staging  areas  will  be  required  off-site. 
It  is  proposed  to  use  the  undeveloped  parcel  in  front  of  620  Commonwealth  Avenue  for  staging. 
This  site  has  been  previously  used  for  staging  of  other  construction  projects. 

The  average  work  force  on-site  during  the  construction  period  is  expected  to  be  approximately  75 
per  day,  with  a  peak  of  approximately  100  to  120,  including  construction  workers,  architects,  and 
engineers.  As  per  City  of  Boston  requirements,  it  is  assumed  that  50%  of  the  workers  will  be 
Boston  residents  and,  because  of  the  site's  excellent  accessibility  via  pubHc  transportation,  a  large 
number  of  these  workers  will  commute  via  public  transit.  To  help  achieve  this  goal,  the 
University  will  subsidize  construction  worker  MBTA  passes  for  the  duration  of  the  construction 
period.  Parking  options  for  the  remainder  of  the  work  force  are  under  study.  Sites  under 
consideration  include  lots  controlled  by  the  University  and  local  commercial  lots  offering  long- 
term  parking  within  a  1/3  mile  radius.  The  Construction  Management  Plan  wiU  include  a  worker 
parking  plan. 

11. 7  AIR  QUALITY  AND  DUST  CONTROL 

The  generation  of  potential  air  emissions  during  construction  of  the  new  School  of  Management 
project  is  expected  to  be  minimal.  Principally,  emissions  will  be  comprised  of  fugitive  dust  and 
exhaust  gases  from  construction  equipment. 

Construction  equipment  will  be  maintained  in  good  working  order  so  as  to  maximize  engine 
efficiency  and  reduce  the  emission  of  pollutants.  Details  of  air  quality  control  measures  associated 
with  construction  will  be  included  in  the  Construction  Management  Plan. 

Fugitive  dust  will  be  controlled  by  means  of  the  periodic  appUcation  of  environmentally  benign 
wetting  agents.  Further,  as  soon  as  practicable,  all  exposed  areas  either  will  be  temporarily 
stabilized  (through  the  use  of  straw  or  jute  matting,  for  example)  or  permanently  landscaped. 

In  order  to  reduce  dust  and  debris  in  the  surrounding  area,  only  licensed  commercial  haulers  using 
covered  trucks  will  be  used  to  remove  construction  debris.  Nonetheless,  sweeper  trucks  will 
clean  the  surfaces  of  Commonwealth  Avenue  and  Sherbom  Street  every  evening.  Existing  asphalt 
on  the  site  will  be  removed  and  recycled  as  part  of  site  preparation  for  construction. 
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11.8  WATER  QUALITY 

For  constnjction  of  the  Project,  dewatering  permits  will  be  required  from  the  Boston  Water  and 
Sewer  Commission  (BWSC).   Special  requirements  of  these  permits  will  be  included  in  the 
Contract  Documents,  as  appropriate. 

During  construction  of  the  Project,  there  will  be  a  negligible  effect  on  water  quality  in  the  area. 
The  stormwater  and  groundwater  that  collects  within  the  excavation  support  walls,  roughly  7/8ths 
the  area  of  the  existing  parking  lot,  will  be  collected  and,  if  necessary,  treated  in  accordance  with 
the  requirements  of  the  BWSC  permit  prior  to  discharge  into  the  stormwater  system  in 
Commonwealth  Avenue.  After  the  foundation  is  in  place  and  backfilling  is  completed,  stormwater 
will  continue  to  discharge  into  the  drainage  system  designed  for  the  finished  building. 

Preliminary  calculations  indicate  dewatering  of  from  5  to  50  GPM  during  construction.  During 
the  temporary  construction  dewatering  process,  water  will  be  separated  and  treated  before  being 
discharged  into  the  storm  drain  in  Commonwealth  Avenue.  The  details  of  how  this  water  will  be 
processed  will  be  in  conformance  with  the  BWSC  permit  and  will  be  included  in  the  Construction 
Documents. 

11.9  NOISE  AND  VIBRATION 

The  University,  as  the  owner  of  the  majority  of  adjacent  residential,  commercial  and  academic 
buildings  housing  its  workers,  staff  and  students,  is  especially  concerned  about  the  need  to 
minimize  noise  associated  with  construction. 

The  Project  is  in  an  urban  area  with  high  ambient  noise  levels.  Sensitive  receptors  in  the 
immediate  vicinity  of  the  Project  site  include  the  Boston  University  dormitory.  University  and 
private  residences  on  Bay  State  Road,  and  the  Howard  Johnson's  Motor  Lodge  adjacent  to  the 
site. 

All  construction  work  at  the  site  must  be  performed  in  accordance  with  the  Regulations  for 
Control  of  Noise  in  the  Citv  of  Boston.  In  addition,  the  Construction  Management  Plan  will 
include  criteria  for  construction  noise  and  vibration,  particularly  during  sensitive  hours  and  for 
noise  sensitive  abutters.  It  will  stipulate  protocols  to  be  followed  by  the  contractors  in  order  to 
manage  noise  at  the  Project  site.  Among  other  things,  it  will  define  construction  hours,  truck 
routes,  procedures  such  as  the  periodic  inspection  of  muflQers  to  ensure  their  proper  operating 
condition,  and  procedures  for  monitoring  vibration.  Particular  emphasis  will  be  given  to  the 
control  of  noise  and  vibration  during  the  site  preparation  and  excavation  phases. 

Foundation  construction  will  employ  techniques  which  will  minimize  noise  and  vibration,  with 
particular  attention  to  potential  impacts  on  the  adjacent  residences  and  the  Howard  Johnson's 
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Motor  Lodge.  Slurry  walls  or  sheet  piling  installed  with  a  vibrating  hammer  are  the  alternative 
temporary  excavation  support  systems  under  consideration.  No  blasting  or  impact  pile  driving  is 
anticipated  to  be  necessary. 

To  the  extent  practicable,  the  staging  of  construction  equipment  at  the  site  will  be  undertaken 
with  consideration  for  potential  noise  impact  on  adjacent  land  uses.  Compressors,  pumps,  and 
similar  pieces  of  equipment,  which  remain  relatively  stationary  throughout  the  construction 
period,  will  be  located  away  from  residential  uses  and  other  sensitive  receptors  to  the  extent 
possible. 

11.10  GEOTECHNICAL  IMPACTS 

Foundation 

The  new  School  of  Management  will  be  supported  by  a  reinforced  concrete  mat  foundation 
approximately  5  feet  thick.  Three  levels  of  below  grade  parking  are  proposed.  A  discussion  of 
potential  adverse  effects  from  this  type  of  foundation  construction  and  protective  measures  are 
covered  in  the  following  paragraphs.  Further  discussion  of  foundation  design  is  found  in  Chapter 
10.0,  Geotechnical  Impacts. 

Groundwater  Protection 

While  permanent  underdrains  and  sump  pumps  in  nearby  buildings  may  have  a  localized  impact, 
the  ground  water  supply  in  the  general  area  of  the  Project  is  beUeved  to  be  primarily  affected  by 
the  Charles  River,  the  Massachusetts  Turnpike  underdrains,  precipitation,  and  water  from  utility 
lines  and  trenches.  Initial  field  work  indicates  that  the  first  appearance  of  groundwater  on  the  site 
is  roughly  between  6  feet  and  12  feet  below  grade.  Accordingly,  temporary  dewatering  inside  the 
excavation  limits  will  be  necessary. 

To  permit  construction  of  the  foundation  "in-the-dry",  operation  of  pumps  inside  the  excavation 
will  be  required.  Effluent  from  this  pumping  will  be  discharged  to  the  City  of  Boston's 
stormwater  collection  system  in  accordance  with  the  BWSC  permit  (see  Section  1 1.8). 

To  protect  adjacent  properties,  a  relatively  impervious  excavation  support  wall  (e.g.  continuous 
interlocking  steel  sheeting)  will  be  installed  around  the  excavation  site.  This  will  minimize  the 
lowering  of  off-site  groundwater  levels  until  the  foundations  are  backfilled.  A  geotechnical 
instrumentation  program  will  be  conducted  during  construction  to  monitor  the  performance  of 
construction  activities.  This  program  will  include  observation  wells  and  piezometers  installed 
outside  the  limits  of  the  excavation  to  monitor  groundwater  levels.  If  monitoring  indicates  that 
the  groundwater  levels  are  lowered  as  a  result  of  the  construction,  remedial  measures  will  be 
implemented,  such  as  sealing  leaking  sheetpiles  and/or  recharging  the  groundwater  level  outside 
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the  excavation  limits.  The  type  and  extent  of  a  recharge  system,  if  necessary,  will  depend  upon 
the  magnitude  of  groundwater  drawdown  outside  the  site  limits.  A  soil  mix  wall  option  is  being 
considered  which  is  similar  to  the  system  employed  in  the  Central  Artery/Tunnel  project  in  East 
Boston.  A  Groundwater  Protection  Plan  addressing  changes  in  the  water  table  during  and  after 
construction  will  be  submitted  to  the  BRA.  A  draft  plan  can  be  found  in  Appendix  B.  Further 
discussion  of  foundation  construction  and  groundwater  protection  can  be  found  in  Chapter  10.0, 
Geotechnical  Impacts. 

Existing  Utilities 

No  adverse  impact  to  the  surrounding  utilities  is  expected  during  construction.  Street  openings 
will  be  typical  for  construction  projects  of  this  size.  Excavation  will  be  within  property  lines,  and 
the  temporary  excavation  support  wall  will  prevent  movement  of  utilities  in  adjacent  streets  and 
ways.  Careflil  coordination  with  the  City,  public,  and  private  utility  companies  will  be  employed 
to  avoid  urmecessary  disruption  in  service. 

11. 11  EXCA  VA  TED  MA  TERIAL 

During  construction,  a  conventional  temporary  excavation  support  system  will  be  installed  along 
the  perimeter  of  the  excavation.  It  will  consist  of  a  continuous  wall  that  extends  the  complete 
depth  and  length  of  the  excavation.  As  excavation  proceeds,  bracing  will  be  installed  in  order  to 
provide  lateral  support.  This  system  will  support  the  adjacent  streets,  structures,  and  other 
existing  improvements. 

The  proposed  construction  calls  for  excavation  to  a  depth  of  40  feet.  It  is  estimated  that  a  total  of 
approximately  16,000  cubic  yards  of  material  will  be  excavated,  all  of  which  will  be  promptly 
removed  fi-om  the  site  and  disposed  of  in  accordance  with  state  regulations. 

The  portion  of  the  site  formerly  occupied  by  the  gas  station  (599-601  Commonwealth  Avenue)  is 
currently  listed  by  DEP  as  a  "Location  to  Be  Investigated"  (see  Chapter  9.0,  Solid  and  Hazardous 
Waste).  In  the  spring  of  1987,  all  the  known  underground  fiiel  tanks  and  approximately  3,676 
cubic  yards  of  soil  contaminated  with  petroleum  products  were  removed  fi^om  this  area.  Clean  fill 
was  placed  in  the  void. 

Analysis  of  samples  taken  from  test  borings,  test  pits,  and  observation  wells  installed  on  the  site  in 
the  winter  of  1992  indicate  low  levels  of  petroleum/oil  still  in  the  soil  and  groundwater  in 
localized  areas.  The  concentrations  of  these  contaminants  are  consistent  with  previous  site  usage 
and  do  not  constitute  an  imminent  hazard  to  health  or  the  environment.  However,  the 
contaminated  soil  will  require  special  disposal.  Accordingly,  a  Disposal  Management  Plan  (DMP) 
will  be  developed  and  included  in  the  Contract  Documents.  A  draft  DMP  is  in  Appendix  B. 


Construction  Impacts  11-7 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 

Among  other  things,  this  document  will  specify  procedures  meeting  state  and  federal  guidelines 
for  classification,  handling,  testing,  and  disposal  of  the  tainted  excavated  material. 

11. 12  RODENT  CONTROL 

Norway  rats  (Ratus  norvegicus)  and  house  mice  (Mus  musculus),  the  rodents  most  common  to 
the  Boston  area,  generally  inhabit  surface  and  subsurface  areas  around  available  food  sites. 
Construction  activities  disturb  these  habitats  by  eliminating  food,  shelter,  and  movement  routes. 

At  construction  sites  where  existing  buildings  must  be  demolished,  rodents  can  be  a  serious 
problem.  Since  there  are  no  structures  on  the  site  for  the  Boston  University  new  School  of 
Management  on  Commonwealth  Avenue,  the  proposed  construction  is  not  expected  to  pose  any 
serious  threat  of  increased  pest  activity  in  the  vicinity. 

An  Integrated  Pest  Management  Plan,  coordinated  with  the  current  Boston  University  campus 
program  will  be  established  prior  to  construction.  This  plan  will  detail  measures  to  be  taken  that 
will  reduce  the  rodent  population  prior  to  construction,  and  will  include  measures  that  address 
sanitation,  rodent  proofing,  and  poison  baiting. 

Licensed  pest  control  professionals  using  registered  rodenticides  will  undertake  poison  baiting 
prior  to  construction  and  at  regular  intervals  during  construction.  Public  education  and  strict 
monitoring  of  the  poisons  used  is  expected  to  reduce  the  chances  of  harm  to  people  and  pets.  In 
addition,  daily  inspections  and  treatment  of  rodent  habitats  in  the  construction  area  and  on 
adjacent  properties  will  be  conducted  throughout  the  construction  period.  This  will  include  the 
monitoring  of  rodent  movement  in  areas  of  special  concern  such  as  the  adjacent  dormitory  and 
Howard  Johnson's  Motor  Lodge  sites. 
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12,0 HISTORIC/ARCHAEOLOGICAL  RESOURCES 


12.1  INTRODUCTION 

This  chapter  contains  an  assessment  of  historic  and  archaeological  resources  at  and  near  the  new 
School  of  Management  site.  A  flill  analysis  of  potential  impacts  on  the  adjacent  Bay  State 
Road/Back  Bay  West  Architectural  Conservation  District  (the  District)  is  provided.  The  original 
project  proposed  a  ten  story  building.  Largely  in  response  to  concerns  expressed  about  potential 
impacts  on  this  adjacent  historic  district,  a  reduced  nine  story  project  alternative  has  been 
developed.  Where  there  are  significant  differences  in  impacts,  both  the  nine  and  ten  story  project 
alternatives  are  discussed. 

This  chapter  is  also  intended  to  assist  the  Massachusetts  Historical  Commission  in  their  regulatory 
review  of  the  Project.  Furthermore,  an  archaeological  reconnaissance  of  the  site  is  summarized  in 
this  chapter.  It  is  recognized  that  the  Project  is  subject  to  MGL,  Ch.  9,  Section  26-27c  as 
amended  by  Ch.  254  of  the  Acts  of  1988. 

12.2  HISTORIC  BACKGROUND 

The  following  section  provides  a  brief  description  of  the  history  of  the  Project  site  and  other 
historic  resources  in  the  area,  including  the  adjacent  historic  district.  The  new  School  of 
Management  project  site  is  not  located  in  a  historic  district.  However,  the  Project  site  is  adjacent 
to  the  District,  which  is  designated  as  a  local  landmark  and  listed  on  the  State  Register  of  Historic 
Places,  and  near  the  Charles  River  Basin  Historic  District. 

Site  History 

Background  research  indicates  that  the  Project  site  was  formerly  an  area  of  salt  marshes  and  mud 
flats  adjacent  to  the  Charles  River  and  was  filled  in  the  late  1800's  as  part  of  the  development  of 
the  Back  Bay.  There  is  no  record  of  occupancy  or  use  of  the  Project  site  until  1926,  when  a 
billboard  structure  was  known  to  be  located  on  the  site.  This  was  removed  in  1927.  The  eastern 
portion  of  the  site  was  used  as  a  parking  lot  for  the  Lahey  Clinic,  established  in  the  mid  1920s  on 
Bay  State  Road.  It  was  reported  that  a  "Brown's  Dining  Car"  was  parked  at  the  comer  of 
Sherbom  Street  and  Commonwealth  Avenue  in  1928.  The  site  was  vacant  from  1931  until  1935, 
when  a  two  story  single  family  brick  building  was  erected  at  597  Commonwealth  Avenue.  In 
1937,  a  "Texas  Company"  servdce  station  was  built  at  601  Commonwealth  Avenue.  In  1954,  this 
facility  was  razed  and  replaced  with  a  new  service  station  which  included  a  three  car  garage.  In 
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1987,  the  service  station  was  razed  and  replaced  with  surface  parking.  (Site  remediation  activities 
related  to  the  gas  station  removal  are  discussed  in  Chapter  9.0,  SoUd  and  Hazardous  Materials.) 

Bay  State  Road 

Bay  State  Road  was  developed  principally  between  1890  and  1915  with  townhouses  and 
mansions;  and  later  with  apartment  buildings.  The  popularity  of  the  street  was  short-lived, 
however,  and  by  the  1920s  it  had  lost  developer  and  owner  interest  to  the  expanding  suburbs.  It 
was  during  this  period  when  Boston  University  first  acquired  land  along  Bay  State  Road  in 
preparation  for  the  establishment  of  the  Charles  River  Campus.  A  decade  later,  luxury  apartment 
hotels,  such  as  the  Myles  Standish  and  Sheraton,  filled  vacant  spaces.  Bay  State  Road  also 
flourished  with  attractive  homes  and  doctors'  offices  including  the  Joslin  and  Lahey  Clinics. 

After  World  War  II,  the  suburbs  boomed  and  the  demand  for  city  townhouses  dramatically 
declined.  Boston  University  acquired  additional  land  and  buildings  in  the  area  which  have  become 
integral  to  the  University's  Charles  River  Campus.  The  University  used  these-historic  buildings 
along  Bay  State  Road  to  serve  residential  and  academic  needs  of  the  institution. 

In  1979,  the  Bay  State  Road/Back  Bay  West  Architectural  Conservation  District  was  designated 
by  the  Boston  Landmarks  Commission  under  Chapter  722  of  the  Acts  of  1975.  The  District  was 
created  in  recognition  of  the  architecturally  and  historically  significant  buildings  along  Bay  State 
Road  and  the  Back  Bay  West  area.  By  virtue  of  this  designation,  the  District  is  a  State  Register 
property. 

The  original  investigation  of  the  area  targeted  only  Bay  State  Road,  but  the  study  was  expanded 
to  include  sections  of  Commonwealth  Avenue,  Newbury  and  Beacon  Streets  and  the  Kenmore 
Square  commercial  area.  The  final  District  boundary,  as  shown  in  Figure  12-1,  reflects  the 
cohesive  streetscape,  architecturally  significant  houses  and  historically  significant  buildings  key  to 
the  history  of  the  area.  The  Kenmore  Square  area  and  Commonwealth  Avenue  to  the  west  of 
Kenmore  Square  were  excluded  from  the  District  because  the  commercial  architecture 
predominant  in  these  areas  was  not  generally  of  the  same  developmental  framework  and  its 
character  was  recognized  as  entirely  different  from  that  of  Bay  State  Road. 

The  District  contains  about  thirty  acres  of  land  including  close  to  200  buildings.  These  buildings 
are  predominantly  brick  three  to  five  story  townhouses  most  of  which  were  constructed  between 
1890-1914.  Architectural  styles  reflect  a  range  of  Authentic  Revivals  including  McKim  Classical, 
Renaissance,  Georgian,  Federal,  and  Tudor  Revivals.  The  great  majority  of  buildings  are  in  good 
to  excellent  condition  due  to  the  pride  and  concern  of  the  property  owners,  including  Boston 
University.  As  it  did  in  the  past,  the  University  continues  to  dedicate  considerable  money  and 
resources  toward  restoration  and  maintenance  of  this  area. 
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Presently,  the  University  owns  and  occupies  the  vast  majority  of  buildings  along  Bay  State  Road 
comprising  over  one  million  square  feet  of  space,  and  works  vigorously  to  maintain  their  historic 
character.  To  enhance  the  historic  area,  the  University  created  the  George  Hart  Way  and  Warren 
Alpert  Mall  along  Bay  State  Road,  and  has  implemented  an  extensive  landscaping  and 
maintenance  program.  Recently,  at  the  urging  of  the  University,  New  England  Telephone  has 
buried  unsightly  phone  lines  underground  along  Bay  State  Road. 

The  University  implements  a  comprehensive  maintenance  program  for  Bay  State  Road  which 
includes  street  cleaning,  power  sweeping,  snow  removal,  trash  and  poster  removal,  a  landscaping 
program,  and  pest  control.  The  University  has  also  worked  closely  with  the  Boston  Landmarks 
Commission  staff  to  enhance  the  historic  character  of  the  exterior  of  the  buildings  by  removing 
paint,  restoring  historic  facades,  and  installing  period  doors.  The  University  has  also  restored  the 
interiors  of  many  buildings  with  period  furniture  and  fixtures.  These  improvements  represent  a 
substantial  financial  investment  by  the  University  in  support  of  the  historic  character  of  the  area. 
Boston  University  continues  to  pursue  long  and  short  range  enhancements  of  the  District. 

Other  Historic  Sites  in  the  Area 

Other  historic  areas  and  landmarks  located  near  the  Project  site  include  the  Charles  River  Basin, 
listed  on  the  National  and  State  Register  of  Historic  Places,  and  the  Citgo  Sign  in  Kenmore 
Square  which  is  eligible  for  listing  on  the  National  Register.  These  historic  sites  and  districts  are 
identified  in  Figure  12-2. 

12.3    POTENTIAL  IMPACT 

Under  the  provisions  of  950  CMR  71.05,  the  Massachusetts  Historical  Commission  is  required  to 
evaluate  the  potential  effect  of  a  proposed  project  on  State  Register  Properties  in  accordance  with 
the  following  criteria. 

a)  Destruction  or  alteration  of  all  or  part  of  a  State  Register  property. 

b)  The  isolation  or  alteration  of  a  State  Register  property  from  its  surrounding 
environment. 

c)  The  introduction  of  visual,  audible,  or  atmospheric  elements  that  are  out  of 
character  with  or  alter  the  setting  of  the  State  Register  property. 

d)  The  neglect  of  a  State  Register  property  resulting  in  deterioration  or  destruction. 

e)  The  transfer  or  sale  of  a  State  Register  property  v^thout  adequate  conditions  or 
restrictions  regarding  preservation  maintenance  or  use. 

Criteria  (a),  (d),  and  (e)  are  clearly  not  applicable  to  the  Project  as  there  is  no  direct  alternation, 
destruction,  sale  or  use  of  a  State  Register  property.  Criterion  (b)  is  not  applicable  as  the  Bay 
State  Road/Back  Bay  West  Architectural  Conservation  District  itself  encompasses  the  whole  area 
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determined  necessary  to  provide  a  complete  context  which  protects  the  architectural  and  historic 
resources  of  the  area.  The  new  School  of  Management  site  is  located  outside  of  this  area. 

During  review  of  the  ten  story  alternative,  the  Massachusetts  Historical  Commission  found  that 
the  Project  would  introduce  visual  elements  which  were  considered  to  be  out  of  character  with 
the  adjacent  State  Register  Historic  District  (March  13,  1993,  letter  to  Executive  OflBce  of 
Environmental  Affairs).  The  potential  for  the  scale  of  the  Project  building  to  overwhelm  the 
rowhouses  on  Bay  State  Road  and  cast  new  shadows  on  the  Charles  River  Basin  Historic  District 
was  of  particular  concern.  In  response  to  this  and  other  comments,  a  reduced  scale  project  has 
been  developed.  The  nine  story  project  reduces  the  square  footage,  height,  and  bulk  of  the 
building  thereby  mitigating  potential  visual  impacts.  This  reduced  project  alternative  presented  in 
this  section  has  been  re-analyzed  with  particular  attention  to  historic  resources  of  concern. 
Chapters  3.0,  Urban  Design;  4.0,  Wind;  and  5.0,  Shadow  also  provide  additional  analyses  of  the 
nine  story  project. 

Criterion  (c)  is  addressed  below  in  the  context  of  the  potential  for  the  new  School  of  Management 
to  introduce  elements  which  could  alter  the  setting  of  the  District.  In  particular,  the  issues  of 
visual  impact,  noise,  wind  and  shadow  are  addressed.  The  conclusion  of  these  analyses  is  that  the 
reduced  nine  story  project  adequately  mitigates  concerns  related  to  visual  impacts  on  the  historic 
area  and  does  not  create  adverse  effects  on  the  District. 

12.3.1  VISUAL 

The  new  School  of  Management  building  is  designed  to  a  address  a  combination  of  factors:  the 
dense  urban  character  of  Commonwealth  Avenue/Kenmore  Square;  Boston  University's  program 
needs;  and  the  architectural  elements  of  both  the  Charles  River  Campus  and  Bay  State  Road 
buildings. 

The  building  design  balances  consideration  of  the  neighboring  historic  district,  the  University's 
programmatic  needs,  and  the  commercial  context  of  Commonwealth  Avenue.  The  nine  story 
project  alternative  reduces  potential  visual  impacts  by  significantly  reducing  the  height  and  bulk  of 
the  building.  The  new  School  of  Management  effectively  balances  the  University's  need  to 
upgrade  the  School  of  Management  with  the  goal  of  preserving  and  complementing  the  historic 
character  of  the  adjoining  District.  This  balance  is  achieved  through  the  use  of  brick  and 
limestone  building  materials,  in  a  sympathetic  manner  to  historic  buildings  in  the  District,  such  as 
the  Myles  Standish  Hotel.  Furthermore,  the  orientation  of  the  pedestrian  and  automobile 
entrances  is  away  fi"om  the  District  along  the  existing  commercial  streets,  and  the  height  and 
massing  of  the  building  maximizes  the  use  of  the  site,  without  dominating  views  fi"om  within  the 
District.  Before  and  after  views  of  the  reduced  nine  story  project  including  a  view  fi-om  the  River 
bank  are  found  in  Figures  12-3  through  12-8.  A  more  detailed  description  of  the  design  of  the 
new  building  and  additional  before  and  after  views  are  found  in  Chapter  3.0,  Urban  Design. 
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Before  and  after  construction  views  of  the  nine  story  project  were  selected  in  an  attempt  to  better 
understand  potential  visual  impacts  of  the  new  School  of  Management  in  relationship  to  the 
historic  resources  in  the  area.  These  views  were  developed  by  taking  photographs  of  existing 
conditions  from  locations  which  best  present  the  relationship  of  the  Project  to  historical  resources. 
Computer  images  of  the  Project  along  with  existing  adjacent  buildings  were  then  generated. 
Perspective  views  which  match  the  photos  were  then  printed  out  from  the  computer  and  enlarged 
until  they  matched  the  outlines  of  existing  buildings  in  the  photographs.  Once  this  match  was 
achieved,  these  images  were  then  presented  in  sketch  form. 

The  Project  will  be  visible  from  some  points  within  the  District,  primarily  from  the  north  side  of 
Bay  State  Road  within  the  first  half  block  east  and  west  of  Blandford  Street.  The  nine  story 
project  with  its  lowered  height,  further  reduces  the  introduction  of  visual  elements  into  the 
historic  district.  While  the  building  can  be  seen  from  the  Charles  River  and  the  historic  district,  it 
is  not  obtrusive  to  the  view  corridor.  Existing  views  are  akeady  blocked  by  existing  buildings  at 
the  street  level  except  along  certain  streets  and  open  areas.  This  condition  will  not  be  significantly 
altered.  Some  views  of  the  Citgo  sign  from  the  north  side  of  Commonwealth  Avenue  looking 
west  may  be  sHghtly  affected  (see  Figure  3-3). 

12.3.2  AUDIBLE  EFFECTS 

Construction  of  the  new  School  of  Management  will  temporarily  alter  the  noise  environment  of 
the  adjacent  District  due  to  the  operation  of  construction  equipment.  This  will  be  a  short-lived 
impact  which  will  take  place  only  during  daylight  work  hours.  This  effect  will  be  most 
pronounced  during  the  site  excavation,  foundation  construction,  and  steel  ereaion  phases  of  the 
work.  Once  the  building  shell  is  completed,  noise  generated  by  interior  finish  work  generally  will 
not  be  audible  outside  the  building. 

Noise  associated  with  the  long-term  operation  of  the  new  School  of  Management  will  not  alter 
the  character  or  setting  of  the  adjoining  District.  Since  the  entrance  to  the  parking  is  located  on 
Commonwealth  Avenue  and  the  parking  for  the  building  will  be  in  an  enclosed  below  grade 
garage,  it  is  probable  that  noise  impacts  associated  with  vehicle  use  will  be  less  than  that 
associated  with  the  existing  surface  parking  lot  use.  Further,  the  new  School  of  Management 
building  will  shield  a  portion  of  the  District  from  the  noise  of  trolleys  and  heavy  traffic  on 
Commonwealth  Avenue. 

Roof  mounted  mechanical  air-handling  equipment  will  be  property  attenuated  to  ensure  that  noise 
from  this  source  will  not  adversely  affect  adjacent  uses,  such  as  the  University's  dormitories  across 
the  alley  on  Bay  State  Road. 

Noise  associated  directly  with  the  long-term  operation  of  the  building  as  well  as  noise  resulting 
indirectly  from  its  operation,  i.e.  traffic,  will  not  adversely  affect  the  District  or  other  historic 
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resources  in  the  Project  area.  A  more  detailed  discussion  of  noise  effects  of  this  Project  may  be 
found  in  Chapter  1 1.0,  Construction  Impacts,  and  Chapter  7.0,  Noise. 

1Z3.S  A TMOSPHERIC  ELEMENTS 

As  described  in  Chapter  8.0,  Air  Quality,  the  Project  will  not  introduce  any  "atmospheric 
elements"  which  are  out  of  character  with,  or  which  would  alter  the  setting  of  the  adjacent 
District.  Air  emissions  resulting  from  construction  (short-term  impact)  and  operation  (long-term 
impact)  will  be  negligible  and  will  not  adversely  effect  air  quality. 

Analyses  of  potential  wind  impacts  were  conducted  in  accordance  with  the  BRA  wind  criteria 
guidelines.  The  wind  environment  within  the  adjacent  District  (see  Chapter  4.0,  Wind)  will  not  be 
adversely  affected  by  the  new  School  of  Management  building.  Wind  conditions  are  predicted  to 
have  seasonal  and  annual  wind  speeds  similar  to,  or  lower  than,  present  conditions  (No-Build). 
For  the  nine  story  alternative,  a  quantitative  analysis  was  conducted  showing  that  several 
locations  within  the  District,  particularly  at  the  Sherbom  Street  and  Bay  State  Road  intersection, 
are  improved  with  the  build  condition  compared  to  existing  conditions. 

A  shadow  study  was  conducted  in  accordance  with  BRA  guidelines  for  9:00  AM,  noon,  and  3:00 
PM  at  the  vernal  equinox,  summer  solstice,  autvminal  equinox,  and  winter  solstice.  The  Bay  State 
Road  area  adjacent  to  the  Project  site  already  receives  substantial  shadow  from  existing  buildings. 
The  District  is  currently  subject  to  shadows  for  much  of  the  year  cast  by  historic  buildings  within 
the  area.  However,  during  the  winter  months,  when  outdoor  activity  is  at  a  minimum,  some  new 
shadows  wdll  be  evident  on  a  few  buildings  on  Bay  State  Road.  New  shadows  will  extend  beyond 
the  existing  shadows  just  to  the  southern  edge  of  the  Charles  River  and  Storrow  Drive 
Embankment  only  in  the  winter  months.  As  the  existing  District  open  space  and  streetscape  are 
currently  in  shadow  during  the  winter  months,  there  will  be  little  additional  impact  from  the 
construction  of  the  proposed  building  in  these  public  areas.  No  net  new  shadows  are  created  on 
Bay  State  Road  facades  from  the  nine  story  project  during  the  spring,  summer,  and  fall  study 
scenarios.  Analyses  of  shadow  impacts  for  both  the  nine  and  ten  story  alternatives  are  presented 
in  Chapter  5.0,  Shadow. 

12.3.4  CONSTRUCTION 

As  the  owner  of  buildings  surrounding  the  site,  including  the  majority  of  buildings  along  Bay  State 
Road,  Boston  University  has  a  vested  interest  in  ensuring  that  construction  does  not  adversely 
impact  these  abutting  properties.  Every  precaution  will  be  taken  to  minimize  potential 
construction  impacts  on  adjacent  structures,  groundwater  levels,  utilities,  noise  and  air  quality. 
These  specific  measures  are  detailed  in  Chapter  1 1.0,  Construction  Impacts,  and  will  be  further 
refined  in  the  required  Construction  Management  Plan  to  be  submitted  to  the  City  of  Boston.  The 
University,  through  its  geotechnical  consultant,  will  also  prepare  a  plan  to  be  provided  to  the 
BRA  which  addresses  any  and  all  changes  in  the  water  table  during  and  af^er  construction. 
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12.4  ARCHAEOLOGICAL  RECONNAISSANCE 

An  archaeological  reconnaissance  was  conducted  in  accordance  with  950  CMR  70  and  in 
consultation  with  the  City  Archaeologist  and  Massachusetts  Historical  Commission.  The  full 
report  is  on  file  with  the  Massachusetts  Historical  Commission  ("Archaeological  Reconnaissance 
Survey  of  Boston  University's  new  School  of  Management  Building  in  Boston,  MA."  OflBce  of 
PubUc  Archaeology,  Report  of  Investigations  No.  123). 

The  Project  site  has  no  recorded  prehistoric  archaeological  resources.  However,  based  on 
concerns  expressed  by  the  Massachusetts  Historical  Commission  and  Boston  Landmarks 
Commission,  an  archaeological  survey  was  conducted  to  determine  the  potential  for 
undocumented  archaeological  resources,  particularly  the  potential  for  the  remains  of  a  prehistoric 
fishweir. 

The  results  of  the  archaeological  reconnaissance  indicate  that  the  Project  area  is  situated  on  a 
parcel  that  consisted  of  mud  flats  and  salt  marshes  near  the  south  banks  of  the  Charles  River 
during  the  historical  period.  Therefore,  it  is  likely  that  the  site  was  either  subtidal,  intertidal  or 
salt  marsh  during  the  prehistoric  period    As  these  type  of  environs  could  potentially  have 
supported  fishing  and  shell  fishing  during  the  prehistoric  period,  the  Project  area  has  the  potential 
for  undocumented  prehistoric  remains,  particularly  the  remains  of  a  fishweir  or  similar  fish- 
trapping  feature  within  the  undisturbed  marine  deposits  under  the  historical  fill. 

In  order  to  assess  the  potential  for  fishweir  remains,  the  reconnaissance  report  compares  the 
geological  features  of  this  site  with  those  of  the  Boylston  Fishweir  Site,  approximately  one  mile  to 
the  east.  There  are  significant  characteristics  of  the  site  which  reduce  the  potential  for  fishweir 
remains.  Furthermore,  there  is  a  lack  of  evidence  that  a  defined  river  or  waterway  for  the  passage 
offish  existed,  and  there  is  also  a  significant  difference  m  absolute  elevations  between  marine 
deposits  at  the  Boylston  Fishweir  site  and  the  School  of  Management  site  (corresponding  marine 
deposits  are  approximately  15  feet  higher  at  the  School  of  Management  site).  Nevertheless, 
because  of  the  dearth  of  knowledge  regarding  the  precise  environmental  conditions  at  the  site  and 
the  limited  knowledge  of  locations  and  forms  of  fishweirs,  the  site  must  be  considered  as  a 
possible  location  for  a  prehistoric  fishweir  or  other  similar  feature. 

12.5  ARCHAEOLOGICAL  MONITORING  DURING  CONSTRUCTION 

It  is  proposed  that  archaeological  investigations  of  the  Project  site  will  be  conducted  in  two 
stages:   1)  archaeological  monitoring  of  the  excavations  for  the  perimeter  support  wall;  and  2) 
archaeological  monitoring  of  the  excavations  across  the  interior  portions  of  the  parcel  for  the 
construction  of  the  parking  garage. 
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Archaeological  Monitoring  of  the  Perimeter  Support  Wall  Excavations 

Pre-excavation  of  the  perimeter  of  the  parcel  for  the  construction  of  the  perimeter  support  wall 
will  reach  depths  up  to  10  feet  below  the  surface;  thus,  in  areas  around  the  site,  these  activities 
may  reach  the  upper  portion  of  undisturbed  marine  deposits  situated  below  the  level  of  historical 
landfill.  Therefore,  the  pre-excavation  activities  along  the  perimeter  of  the  parcel  will  be 
monitored  by  a  professional  archaeologist  to  identify  any  evidence  of  prehistoric  activity  that  may 
be  present  in  these  marine  deposits,  specifically,  wooden  stakes  or  the  remains  of  such  that  may 
have  formed  part  of  a  fishweir  or  a  similar  fish-trapping  device.  In  order  to  make  regular 
inspections  of  the  stratigraphic  profile  exposed  during  excavation,  to  inspect  the  material  fi-om  the 
trench  for  any  evidence  of  cultural  remains,  and  to  record  and  collect  any  archaeological  remains 
that  are  identified,  the  archaeologist  will  be  on-site  at  all  times  during  activities  that  may  result  in 
disturbance  of  marine  deposits  below  the  level  of  historical  fill. 

In  the  event  archaeological  remains  are  uncovered,  an  attempt  will  be  made  to  identify  as  precisely 
as  possible  the  location  of  the  remains  (i.e.,  depth  below  surface  and  surrounding  soil  matrix) 
prior  to  their  removal.  The  stratigraphic  profile  will  be  documented  through  black-and-white 
print  and  color  slide  photography,  and  if  warranted,  a  scaled  drawing  will  be  developed. 
Analytical  samples,  such  as  charcoal  for  radiocarbon  dating  or  samples  of  the  associated  soil 
matrix,  may  also  be  collected.  Any  cultural  materials  that  are  recovered  will  be  collected  and 
placed  in  a  suitable  container  or  protective  packaging  for  removal  to  an  archaeological  laboratory 
for  processing  and  analysis. 

In  the  event  that  cultural  remains  are  identified,  upon  the  completion  of  the  archaeological 
monitoring  of  the  perimeter  support  wall  excavations  a  completion  memorandum  will  be  prepared 
for  submission  to  the  Massachusetts  Historical  Commission  and  Boston  Landmarks  Commission 
for  review.  The  memorandum  will  provide  the  basis  for  revising  the  remainder  of  the  scope  of 
work  for  the  archaeological  investigations,  if  warranted,  prior  to  the  initiation  of  the  excavation 
for  the  parking  garage.  If  no  cultural  remains  are  identified  during  the  archaeological  monitoring 
phase,  then  the  next  phase  -  archaeological  monitoring  of  the  excavation  for  the  underground 
parking  garage  -  will  be  initiated  to  determine  whether  any  undisturbed  archaeological  deposits 
are  located  elsewhere  in  the  parcel. 

Archaeological  Monitoring  of  the  Excavation  for  the  Underground  Parking  Garage 

The  second  phase  of  archaeological  investigations  will  involve  monitoring  activities  similar  to 
those  described  above  for  the  excavations  for  the  perimeter  wall.  The  excavation  of  the  interior 
portions  of  the  site  for  the  parking  garage  will  be  conducted  in  three  to  four  stages,  each  of  which 
will  consist  of  the  excavation  of  a  deposit  of  soil  approximately  10  feet  thick  across  the  site.  The 
excavation  of  the  parcel  in  stages  is  required  for  the  construction  of  two  or  three  levels  of  tiebacks 
to  support  the  construction  perimeter  wall.  This  sequence  of  excavation  wall  also  facilitate  the 
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controlled  monitoring  of  excavation  activities  across  the  site  by  a  professional  archaeologist  to 
identify  any  evidence  of  prehistoric  activity  that  may  be  present  in  these  marine  deposits,  such  as 
fishweir  remains  described  above. 

The  general  sequence  of  excavation  and  archaeological  monitoring  is  proposed  as  follows.  A  10- 
foot  thick  deposit  of  soil  will  be  excavated  across  the  site,  generally  from  the  east  end  (adjacent  to 
the  Howard  Johnson's  Motor  Lodge)  to  the  west  end  (adjacent  to  Sherbom  Street),  leaving  an 
earthen  ramp  in  one  portion  of  the  site  for  truck  and  other  machinery  access.  The  archaeologist 
will  monitor  this  excavation  work  to  determine  whether  any  archaeological  remains  are  present. 
Once  this  initial  deposit  is  excavated,  the  machinery  will  be  moved  back  to  the  eastern  end  of  the 
parcel  to  initiate  the  excavation  of  the  next  10-foot  thick  level.  Each  subsequent  10-foot  thick 
level  of  soil  will  be  excavated  in  a  similar  manner. 

A  professional  archaeologist  will  be  on  site  at  all  times  that  the  excavation  of  previously 
undisturbed  marine  deposits  is  taking  place  in  order  to  make  regular  inspections  of  the 
stratigraphic  profile  that  results  from  the  excavation,  to  inspect  the  soil  deposits  for  any  evidence 
of  cultural  remains,  and  to  record  and  collect  any  archaeological  remains  that  are  identified. 
Because  the  excavation  contractor  will  have  some  flexibility  concerning  the  timing  and  horizontal 
sequence  of  excavation,  the  monitoring  archaeologist  may,  at  his/her  discretion  and  in 
consultation  with  the  contractor,  request  the  excavation  of  specific  areas  of  the  site  within  a  given 
10-foot  level  to  fiarther  explore  possible  archaeological  remains  that  may  be  identified  or  to  obtain 
a  requisite  stratigraphic  profile  of  the  deposits. 

In  order  to  permit  drilling  and  placement  of  perimeter  wall  tieback  supports,  excavation  work  may 
be  suspended  for  approximately  two  weeks  between  the  excavation  of  10-foot  levels.  Because  no 
fiirther  excavation  or  disturbance  of  marine  deposits  is  expected  to  take  place  during  these 
intervals,  no  archaeological  monitoring  will  be  required.  The  archaeologist  will,  however,  meet 
with  the  contractor  daily  on-site  to  maintain  adequate  knowledge  of  the  proposed  excavation 
schedule.  This  will  ensure  that  once  excavation  work  is  recommenced,  an  archaeologist  will  be 
present  to  monitor  the  activities. 

Archaeological  remains  identified  during  excavation  for  the  underground  parking  garage  will  be 
subjected  to  the  same  mapping,  recording,  sampling,  and  collection  protocols  earlier  described  for 
the  excavation  of  the  perimeter  support  wall.  If  cultural  remains  are  identified  in  one  area  of  the 
site,  the  excavation  of  the  remainder  of  the  10-foot  level  will  continue  across  the  parcel  to 
determine  the  horizontal  extent  of  the  archaeological  remains.  If  the  archaeological  remains  are 
found  to  be  limited  in  their  horizontal  extent,  the  archaeological  site  area  will  be  delimited  by  the 
archaeologist  (using  visible  means  such  as  surveyor's  flagging)  as  off-limits  to  fiirther  excavation 
until  an  appropriate  level  of  archaeological  investigation  for  the  remains  can  be  developed. 
Excavation  across  the  remainder  of  the  parcel  would  continue,  monitored  by  the  archaeologist. 
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Upon  the  completion  of  this  phase  of  the  Project,  a  completion  memorandum  will  be  prepared  for 
submission  to  the  Massachusetts  Historical  Commission  and  Boston  Landmarks  Commission  for 
review.  The  memorandum  will  provide  the  basis  for  determining  the  appropriate  level  of 
archaeological  investigations  for  the  cultural  remains  that  are  identified.  If  no  cultural  remains  are 
identified,  the  memorandum  will  recommend  that  no  further  archaeological  investigations  be 
conducted  and  that  construction  activities  be  allowed  to  proceed. 

Laboratory  Analysis 

Laboratory  analysis  will  be  performed  on  all  cultural  materials  that  are  recovered  during  both  the 
archaeological  monitoring  and  testing  phases  of  the  Project.  Any  artifacts  that  are  recovered  will 
be  cleaned,  identified,  and  catalogued.  If  any  analytical  samples  (i.e.,  radiocarbon,  soils)  are 
obtained,  these  samples  will  be  sent  to  appropriate  laboratories  for  processing.  An  attempt  will  be 
made  to  correlate  the  recovered  archaeological  materials  with  the  results  of  the  analytical  samples 
(i.e.,  radiocarbon  dates)  and  with  excavated  samples  fi'om  sites  in  similar  contexts  (i.e.,  the 
Boylston  Street  Fishweir  site),  if  the  results  of  those  excavations  are  available.  All  cultural 
materials  recovered  will  be  curated  in  the  archaeological  laboratory  at  Boston  University. 

Report  Preparation  and  Recommendations 

The  results  of  the  archaeological  monitoring  and  test  excavations  will  be  summarized  in  a  final 
report  describing  the  Project,  background  study,  fieldwork,  and  analysis.  The  summary  report 
win  present  a  discussion  of  the  results  of  the  archaeological  investigations,  including  a  description 
of  the  cultural  resources  recovered.  The  report  will  be  illustrated  with  plans  of  archaeological 
testing,  representative  soil  profiles,  and  areas  recommended  for  fiirther  archaeological  testing,  if 
warranted.  A  complete  inventory  of  all  recovered  archaeological  materials  will  be  presented  in  an 
appendix.  The  report  will  include  a  specific  evaluation  of  the  potential  archaeological  significance 
of  any  discovered  cultural  resources  and  recommendations  to  assist  project  planners  with  future 
management  decisions  concerning  cultural  resources  on  the  site. 

The  final  detailed  archaeological  testing  and  reporting  program  will  be  developed  in  consultation 
with  the  Massachusetts  Historical  Commission  and  the  Boston  Landmarks  Commission  prior  to 
commencement  of  construction. 
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Figure  12-4 
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13.1    INTRODUCTION 

This  chapter  discusses  the  existing  infrastructure  systems  in  the  area  and  the  projected  utility 
demands  of  the  new  School  of  Management  project.  Demands  on  existing  utilities  and 
infrastructure  have  been  recalculated  in  conjunction  with  the  reduction  in  building  size  from  ten 
stories  to  nine  stories.  The  Project's  utility  network  will  be  designed  to  avoid  adverse  impacts  on 
the  existing  utiUties  during  construction  and  to  conserve  resources  after  the  Project  is  completed. 

All  water  and  sewer  connections  will  be  constructed  in  conformance  with  Boston  Water  and  Sewer 
Commission  (BWSC)  and  Massachusetts  Water  Resources  Authority  (MWRA)  requirements.  The 
proponent  will  employ  the  best  practical  conservation  methods  in  the  HVAC  systems,  plumbing 
fixtures,  and  other  systems  which  use  water  and  power.  During  construction,  all  open  trenches 
exposing  existing  water,  sanitary,  and  storm  mains  will  be  protected  with  steel  plating  for 
temporary  covering.  All  steel  plating  will  be  able  to  withstand  vehicle  wheel  loads.  Chapter  11.0, 
Construction,  provides  further  discussion  on  construction  mitigation  measures.  The  Construction 
Management  Plan  will  include  detail  on  utihties  protection. 

An  overview  of  the  Project's  utility  demand  by  use  is  shown  in  Table  13-1  for  both  the  nine  and  ten 
story  project  alternatives   While  the  nine  story  project  reduces  utihty  impacts,  for  the  most  part, 
this  reduction  in  demand  does  not  justify  a  change  in  utility  service  size.  All  calculations  and 
sources  for  utihty  demands  are  found  in  Appendix  C,  Infrastructure.  In  addition,  documentation  of 
contacts  with  affected  utility  companies  can  be  also  be  found  in  Appendix  C. 


13.2    WATER  SYSTEM 

Existing  Condition 

The  Boston  Proper  District  receives  its  domestic  and  fire  protection  water  supply  from  BWSC  Unes 
which  are  supplied  by  MWRA  distribution  mains.  The  16-inch  low  service  water  main  runs  east- 
west  along  Commonwealth  Avenue  from  Kenmore  Square  to  Cambridge  Street  and  is  the  principal 
main  servicing  the  area  of  the  Project  site.  This  main  is  predominantly  made  of  pit  cast  iron  (PCI) 
and  was  constructed  between  1875  and  1896.  Its  16-inch  diameter  is  consistent  for  most  of  its 
length  with  the  exception  of  a  20-inch  diameter  segment  crossing  the  southerly  terminus  of  the 
Boston  University  Bridge.  Several  branch  mains  of  smaller  diameters  are  serviced  by  the  16-inch 
main  at  various  locations  along  Commonwealth  Avenue  (see  Figure  13-1). 
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On  September  30,  1992,  BWSC  conducted  a  hydrant  flow  test  to  determine  the  static  pressure, 
residual  pressure,  and  estimated  flows  in  the  existing  main  that  will  service  the  Project  site.  The 
hydrant  is  located  at  Commonwealth  Avenue  near  Sherbom  Street  (No.  88-M22H)  over  the  16- 
inch  PCI  line  (Circa  1 893)  in  Commonwealth  Avenue.  The  results  are  as  follows; 

Static  62.0  PSI 

Residual  flow  51.0  PSI 

Estimated  quantity  3,399  GPM 

Available  at  20  PSI  7,007  GPM 

It  is  evident  from  the  hydrant  flow  test  that  the  existing  16-inch  low  service  water  main  has 
adequate  pressure  and  flow  to  meet  fire  protection  requirements.  In  order  to  prevent  any  potential 
adverse  impact,  pumping  devices  will  be  provided  to  ensure  adequate  flows  at  the  required  pressure 
for  fire  suppression.  The  hydrant  flow  report  is  included  in  Appendix  C,  Infi"astructure. 

Project  Impact 

The  total  anticipated  water  demand  for  the  Project  is  listed  in  three  categories:  Domestic  Water; 
Air  Conditioning  Make-up,  and  Fire  Protection.  The  maximum  demand  for  each  category  are  as 
follows: 

Domestic  Water  168  GPM 

AC  System  69  GPM 

Fire  Protection  1,250  GPM 

In  reducing  the  building  size  from  ten  stories  to  nine  stories,  the  domestic  demand  was  reduced 
from  230  GPM  to  210  GPM.  Accounting  for  water  conservation  devices  incorporated  into  the 
design  of  the  building,  the  demand  is  further  reduced  to  168  GPM.  For  the  AC  system,  the  demand 
was  reduced  from  74  GPM  to  69  GPM.  The  demand  for  fire  protection  services  remains  the  same 
for  both  building  alternatives.  While  the  nine  story  alternative  reduces  demand  on  service,  the 
reduction  is  not  sufficient  to  justify  downsizing  the  service  cormection  to  the  building. 

The  Project's  domestic  water  service  will  tie  into  the  existing  system,  a  4-inch  ductile  iron-cement 
lined  pipe  (class  52).  The  4-inch  connection  to  the  16-inch  main  in  Commonwealth  Avenue  will 
include  a  manual  gate  valve  located  between  the  main  and  the  building  (see  Figure  13-2). 

Based  on  the  hydrant  flow  test  and  discussions  with  BWSC,  it  is  evident  that  the  existing  system  is 
adequate  to  serve  both  the  nine  and  ten  story  project  alternatives.  The  Project  demand  will  not 
have  an  adverse  impact  on  the  existing  water  distribution  system.  Additional  water  conservation 
measures  are  described  below  in  section  13.4. 
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Table  13-1 
Utility  Chart  for  Proposed  Services 

Utility  Service 

Agency 

Service 

Demand 

Nine  Story 

Service 

Demand 

Ten  Story 

Service  Size 

Electrical 

Boston  Edison 
Company 

3,550  Kilowatts 

3,850  Kilowatts 

2,  13.8  KV  Medium  Voltage 
(2,  5  inch  conduits  each) 

Gas 

Boston  Gas 
Company 

16,750  CFH 

17.500  CFH 

6-inch  Steel  Pipe 

Telecommunication 

Boston  University 
New  England 
Telephone 

N/A 

N/A 

4,  4-inch  Fiber  Ducts 
Encased  in  Concrete 

Water 

Boston  Water  and 
Sewer  Commission 

237  GPM 

258  GPM 

4-inch  Connection  DI 

Fire  Protection 

Boston  Water  and 
Sewer  Conmiission 

1,250  GPM 

1,250  GPM 

8-inch  Connection  DI 

Sewer 

Boston  Water  and 
Sewer  Commission 

46,870  GPD 

49,575  GPD 

12-inch  Connection  PVC 

Storm  Drainage 

Boston  Water  and 
Sewer  Commission 

3.5CFS(10yr. 
storm) 

3.5CFS(10yr. 
storm) 

15-inch  Connection  RCP 

Source:                        Cannon;  Ammann  &  Whitney                                                                              | 

13.3    FIRE  PROTECTION  SYSTEMS  AND  CONNECTIONS 

The  fire  suppression  distribution  system  will  consist  of  an  8-inch  ductile  u-on-cement  Imed  (Class 
52)  service  connection  to  the  16-inch  main  in  Commonwealth  Avenue.  In  accordance  with  BWSC 
standards,  the  system  will  be  protected  by  a  backflow  preventer  and  double-duty  check  valve 
assembly  coupled  to  an  electric  fire  pump.  The  system  will  include  a  jockey  pump,  fire  and  jockey 
pump  controllers,  fire  pump  test  connections,  and  the  Boston  Fire  Department  (BFD)  approved 
Siamese  connections  located  at  the  facade  of  the  building.  The  water  pump  capacity  for  the  fire 
suppression  distribution  system  vwll  be  1,250  GPM  at  175  PSL  The  system  will  be  arranged  to 
deliver  water  through  a  combination  wet  standpipe/sprinkler  risers  in  the  stairway  to  the  uppermost 
outlet  (within  the  building)  with  a  water  pressure  of  not  less  than  65  PSI.  The  standpipe  risers  will 
include  a  2. 5 -inch  BFD  valve  with  a  2.5  inch  x  2.5  inch  reducer  coupling,  cap  and  chain  at  each 
stairway  floor  landing. 

Each  floor  level  will  be  protected  by  a  wet  pipe  sprinkler  system  with  a  control  valve  and  flow 
switch  from  the  standpipe  riser  located  in  the  stairway.  The  parking  garage  will  be  protected  by  a 
drypipe  sprinkler  system  complete  with  an  alarm  valve  assembly. 
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13.4    WATER  CONSERVATION 

It  is  beneficial  for  long-term  management  and  operations  to  utilize  water  conservation  measures 
throughout  the  building  and  for  the  site  irrigation  system.  Provided  below  is  information  on 
specific  water  conservation  efforts  that  will  be  used.  The  water  conservation  savings  for  the  nine 
story  project  will  result  in  some  additional  reduction  in  water  demand  over  the  ten  story  alternative. 

Plumbing  Fixtures 

All  plumbing  fixtures  installed  in  this  Project  will  be  water  conserving.  Wall  hung  or  floor  mounted 
water  closets  will  operate  on  a  maximum  of  1.6  gallons  per  flush  representing  a  55%  reduction  in 
water  use  over  the  3.5  gallon  per  flush  fixtures.  Lavatories  and  sinks  will  be  provided  with  0.5 
gallon  per  minute  flow  aerators  which  represent  an  80%  savings  over  the  2.5  gallon  per  minute 
fixture.  The  Project  will  use  "no  touch"  lavatory  faucets  and  urinals  will  operate  at  1.5  GPM.  The 
building  will  provide  two  showers  for  the  janitorial  staff;  the  shower  heads  will  be  2.5  GPM  low 
flow  heads.  Venturi  flow  meters,  which  will  reduce  wasted  water  during  monthly  testing,  will  be 
provided  on  all  water  pumps  for  fire  protection. 

Air  Conditioning 

A  central  cooling  plant  will  utilize  two  650  ton  water  cooled  electric  centrifugal  chillers.  Heat 
reduction  will  be  accomphshed  by  matching  cross  flow  evaporative  cooling  towers.  These  cooling 
towers  have  high  efficiency  drift  eliminators  to  minimize  water  loss  due  to  drift.  Maximum  make- 
up water  use  for  the  nine  story  alternative  is  36  GPM  at  fiill  load  operation  which  is  reduced  fi"om 
39  GPM  for  the  ten  story  alternative.  Average  make-up  water  consumption  is  less  than  1/3  of 
maximum  flow.  Cooling  towers  are  designed  to  minimize  water  waste  and  water  use  required  for 
evaporative  heat  reduction. 

A  few  small  size  cooling  systems  are  required  to  provide  heat  reduction  to  dedicated  areas  (i.e. 
telecommunications  room).  These  systems  are  air-cooled,  closed-loop  and  do  not  use  any  water. 
Reuse  of  condensate  is  usually  associated  with  steam  heat  systems  which  are  not  employed  in  the 
building.  Due  to  the  relatively  low  condensate  associated  with  the  building,  reuse  of  condensate  is 
not  practical. 

Irrigation 

The  landscaped  areas  will  be  irrigated  using  water  conserving  design  principles.  Turf  areas  will  be 
minimized  and  plant  specifications  will  be  selected  based  on  maximum  water  conservancy.    The 
street  trees  and  interior  planting  will  employ  a  drip  irrigation  system  distributing  water  in  gallons 
per  hour.  The  lawn  areas  will  have  a  spray  system  which  utilizes  water  conserving  nozzles.  Each 
nozzle  will  deliver  water  at  2.0  GPM  or  less.  The  irrigation  controller  will  have  a  timer/clock  with 
water  sensing  shutofF  devices  including  tensionmeters  and  rainfall  sensors  to  override  the  clock 
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when  adequate  moisture  is  present  in  the  soil.  Short  cycles  will  be  set  to  promote  deep  root  growth 
and  less  frequent  watering.  The  site  landscaping  is  the  same  for  both  the  nine  and  ten  story  project 
alternatives. 

13.5   SANITARY  SEWER 

Existing  Condition 

The  Boston  Proper  District  (2,650  acres)  has  a  sewage  collection  system  which  was  constructed 
mostly  in  the  mid-to-late  1800s  and  expanded  through  1930.   Smaller  sewers  in  the  area,  those  6  to 
18  inches  in  diameter,  were  typically  constructed  of  vitrified  clay  pipe.  Larger  sewers  were 
generally  constructed  of  brick  and  mortar,  whereas  modem  day  sewer  lines  are  often  reinforced 
concrete  pipe  (RCP).  Since  much  of  the  system  serving  the  area  was  originally  designed  as 
combined  sanitary/storm  sewer,  there  are  several  large  diameter  pipes  in  the  system. 
Approximately  25%  of  the  Boston  Proper  District,  including  the  Project  site,  is  served  by  the 
MWRA's  Charles  River  Valley  Sewer  (CRVS),  which  flows  to  Deer  Island  for  treatment  via  the 
MWRA  Ward  Street  Headworks.  The  CRVS  was  constructed  in  1892  of  brick  and  varies  in  size 
fi-om  42  inches  to  78  inches  x  84  inches.  Sections  of  the  CRVS  have  been  separated;  however,  the 
major  portion  of  the  sewer  remains  combined. 

The  portion  of  sewer  Une  located  at  the  building  site  is  beneath  the  sidewalk  in  Commonwealth 
Avenue.  This  sewer  does  not  combine  with  any  stormwater  drains.  Site  stormwater  will  discharge 
into  a  storm  drainage  system  that  outfalls  directly  into  the  Charles  River.  (Stormwater  is  more  fiilly 
discussed  in  section  13.6  below.)  Sanitary  sewage  fi^om  the  new  School  of  Management  will  be 
discharged  to  the  existing  1 8-inch  sanitary  main  in  Commonwealth  Avenue  which  flows  east 
toward  Deerfield  Street.  This  sewer,  dating  back  to  1894,  is  linked  by  a  series  of  brick  and  mortar, 
and  pre-cast  concrete  manholes.  The  Sanitary  Sewer  Distribution  System  is  illustrated  in  Figure 
13-3. 

According  to  the  Code  of  Massachusetts  Regulations,  310  CMR  15.02(13),  "Estimated  sewage 
flows  ...  should  be  considered  in  relation  to  actual  meter  readings  of  established  flows  from  known 
or  similar  installations.  Generally,  estimated  sewage  flows  will  be  based  on  200  percent  of  average 
water  meter  readings  in  order  to  assimilate  maximum  daily  flows."  The  200  %  factor  accounts  for 
infiltration.  In  accordance  with  the  CMR  regulations,  average  water  meter  readings  were  obtained 
from  BWSC  on  February  2,  1993,  for  all  addresses  which  may  impact  the  18-inch  sanitary  sewer  in 
Commonwealth  Avenue  between  Sherbom  Street  and  Deerfield  Street. 

A  hydraulic  analysis  was  conducted  using  the  data  obtained  from  the  BWSC  to  determine  an 
approximate  maximum  daily  flow  in  the  1 8-inch  sanitary  sewer  in  Commonwealth  Avenue.  The 
results  of  the  analysis  showed  that  this  segment  of  sewer  operated  at  approximately  21%  of  its 
capacity,  or  at  1.01  cubic  feet  per  second  (CFS). 
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Project  Impact 

The  School  of  Management  project  will  discharge  materials  into  the  18-inch  sanitary  sewer  main  in 
Commonwealth  Avenue  via  a  12-inch  polyvinyl  chloride  (PVC)  service  connection  to  the  building 
(see  Figure  13-4).  This  connection  will  be  made  using  a  wye  branch  connection.  The  total  sanitary 
discharge  generated  by  the  nine  story  alternative  is  estimated  to  be  46,870  GPD  (46,547  GPD  for 
school  and  office  occupancy  plus  323  GPD  wastewater  from  the  air  conditioning  system).  The 
maximum  sanitary  flow  per  day  for  the  nine  story  alternative  is  calculated  to  be  279  gallons  per 
minute  (GPM)  or  0.6  CFS.  The  total  sanitary  discharge  for  the  ten  story  alternative  was  estimated 
to  be  49,575  GPD  (49,225  GPD  for  school  and  office  occupancy  plus  350  GPD  from  the  air 
conditioning  system).  The  ten  story  project  maximum  daily  sanitary  flow  was  calculated  to  be  300 
GPM  or  0.7  CFS.  The  nine  story  project  alternative  reflects  an  estimated  discharge  reduction  of 
2,705  GPD  when  compared  to  the  ten  story  alternative.  However,  this  reduction  in  flow  does  not 
justify  downsizing  the  sewer  connection. 

According  to  calculations,  the  additional  flow  from  the  ten  story  alternative  to  the  existing  1 8-inch 
sanitary  sewer  system  will  increase  the  operational  level  from  approximately  21%  to  approximately 
36%  of  the  pipe's  capacity.  The  nine  story  alternative  will  increase  the  operational  level  to 
approximately  34%  of  the  pipe's  capacity. 

Sewer  capacity  and  demand  from  the  Project  was  discussed  with  BWSC  staff  at  meetings  and  in 
conjunction  with  review  of  the  25%  plan  submission  referenced  in  Appendix  C,  Infrastructure. 
BWSC  indicated  that  the  existing  system  is  adequate  to  include  the  additional  flow  from  the 
Project.  Following  notification  by  the  BWSC  letter  dated  November  10,  1992,  oil/water  separators 
will  be  installed  in  the  garage.  Oil/water  separator  designs  will  meet  MWRA  and  BWSC  use 
regulations.  In  accordance  with  the  BWSC  sewer  use  regulations,  a  grease  trap  serving  the  canteen 
and  dining  room  in  this  building  will  be  installed.  Grease  trap  designs  vsdll  meet  all  City  of  Boston 
requirements. 

13. 6   STORM  DRAINA  GE/WA  TER  QUALITY 

Existing  Conditions 

The  Project  site  currently  serves  as  a  surface  parking  lot.  It  contains  a  bituminous  concrete  surface 
which  is  graded  so  that  the  majority  of  storm  water  runs  into  two  catch  basins  approximately  70 
feet  apart  located  in  the  eastern  section  of  the  parking  lot.  Storm  water  is  collected  by  these  catch 
basins  and  discharged  to  the  existing  18-inch  storm  drain  in  Commonwealth  Avenue.  This  18-inch 
line  serves  the  area  in  and  around  the  site  beginning  approximately  240  feet  west  of  Sherbom  Street 
and  ends  at  Deerfield  where  it  discharges  into  the  Muddy  River  Conduit  (MRC).  The  MRC  is  a  9  x 
1 1  foot  combined  sewer  outfall.  The  drain  in  Commonwealth  Avenue  varies  in  size  from  15  inches 
to  24  inches.  The  line  was  originally  constructed  by  the  MBTA  and  ownership  was  later 
transferred  to  BWSC  (see  Figure  13-5). 
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Hydrologic  and  hydraulic  analyses  were  conducted  on  the  storm  drain  from  its  beginning  to  a 
manhole  located  1,174  feet  downstream,  and  it  was  determined  that  the  system  was  not  surcharged. 
The  furthest  downstream  section  was  calculated  to  operate  at  approximately  78%  of  its  capacity  for 
a  ten  year  storm  event. 

Project  Impact 

The  drainage  calculations  for  the  site  will  remain  the  same  for  both  the  nine  and  ten  story  project 
alternatives.  Neither  the  building  footprint  nor  the  site  layout  change  under  both  project 
alternatives.  Drainage  patterns  and  areas  are  the  same  under  both  alternatives  as  well.  The 
proposed  storm  drain  service  from  the  building  is  a  15-inch  pipe  which  will  tie  into  the  existing  18- 
inch  storm  drain  (see  Figure  13-6). 

The  maximum  storm  water  flow  based  on  a  rainfall  intensity  of  four  inches/hour  is  estimated  to  be 
3.5  CFS  in  the  ten  year  storm  event  (see  Appendix,  C,  Infrastructure  for  calculations).  Due  to  the 
fact  that  the  amount  of  runoff  will  be  reduced  by  decreasing  the  area  of  impervious  surface,  the 
existing  storm  drain  will  have  more  usable  capacity.  Based  on  an  hydraulic  analysis  of  the  proposed 
action,  the  operational  flow  of  the  existing  18-inch  section  of  storm  drain  will  be  reduced  by 
approximately  5%. 

In  addition,  total  site  mnoflf  will  be  reduced  in  post-development  conditions.  Virtually  the  entire 
site  is  currently  a  paved  parking  lot  whereas  up  to  15%  of  the  building  site  will  be  landscaped 
following  Project  completion.  By  decreasing  the  amount  of  impervious  area  and  increasing 
landscaped  areas,  a  lower  runoff  coefiBcient  will  be  generated,  thereby  reducing  stormwater  inflow. 

13.7   ELECTRICAL  SERVICE 

Electrical  service  for  the  Project  will  be  provided  by  the  Boston  Edison  Company.  The  ten  story 
alternative  was  anticipated  to  have  an  electrical  load  of  approximately  3,850  KW.  The  nine  story 
alternative  is  anticipated  to  have  an  electrical  load  of  approximately  3,550  KW  reflecting  a 
reduction  in  demand  of  300  KW.  With  an  anticipated  90%  power  factor,  this  correlates  to  a 
transformer  load  of  3,944  KVA  for  the  nine  story  alternative  and  4,278  KVA  for  the  ten  story 
alternative.  The  transformer  vault  and  primary  switch  gear  are  located  in  the  first  subsurface 
parking  level.  The  reduction  in  service  demand  for  the  nine  story  alternative  does  not  warrant  a 
change  in  electrical  utility  design. 

The  new  service  entrance  switchgear  will  be  a  freestanding  modular,  metal-enclosed  assembly, 
indoor  type.  It  will  have  over  current,  under  voltage,  and  ground  fault  protection  relays. 
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Boston  Edison  will  provide  two  medium  voltage,  13.8  KV  utility  services.  One  of  these  services 
will  be  the  proffered  service,  the  second  will  be  an  alternate.  These  services  wiU  be  connected  to  a 
new  medium  volt  service  entrance  switchgear  lineup  located  below  grade  in  the  first  parking  level. 

The  proposed  distribution  system  will  allow  for  two  main  double-ended  480V/277  volt  secondary 
unit  substations  to  handle  the  entire  building.  They  will  be  separated  by  load  such  that  one 
substation  will  handle  primarily  mechanical  and  elevator  loads  and  the  other  substation  will  handle 
normal  building  loads. 

The  estimated  size  of  the  substations  is  as  follows; 

Penthouse:  2  substations  @  1500  OA/2000  FAKVA:  480  Volts. 
Parking  Level:  2  substations  @  2000  OA/3000  FA  KVA:  480  VoUs. 

The  secondary  (600V)  distribution  system  will  be  designed  to  respond  to  the  power  needs  for  this 
building  as  well  as  allow  flexibility  to  accommodate  future  space/function  changes.  The  distribution 
voltage  at  each  unit  substation  will  be  480  Volts,  3  Phase,  4  wire  plus  ground.  This  will  provide 
service  to  equipment  and  lighting  loads.  This  voltage  will  be  further  transformed  down  to 
208V/120  Volts,  3  Phase,  4  wire  for  receptacles,  miscellaneous  equipment,  etc. 

Emergency  power  will  be  provided  by  a  1,000  KW  diesel  engine-driven,  water-cooled  engine  set, 
located  within  the  penthouse  area,  A  dual  transfer  pump  set  and  two  6,000  gallon  tanks,  located  in 
the  parking  level  will  provide  fuel  for  emergency  and  boiler  systems.  This  system  will  provide  in 
excess  of  seven  hours  of  capacity.  A  ten  gallon/day  tank  will  provide  for  additional  fuel  capacity  at 
the  generator  set.  The  generator  loading  is  estimated  to  be  661  KW  and  will  serve  emergency 
lighting,  fire  pump,  one  elevator  in  each  elevator  bank,  sump  pumps,  parking  level  ventilation, 
atrium  smoke  exhaust  systems,  and  fire  protection  alarm  systems.  A  remote  generator  plant 
annunciator  will  be  provided  at  the  fire  command  center  for  system  monitoring  (see  Figure  13-7). 

13.8    ENERGY  CONSERVATION 

The  energy  conservation  features  for  both  the  nine  and  ten  story  project  alternatives  remain  the 
same.  They  include: 

•  Variable  frequency  drive  supply  and  return  air  fans  for  each  variable  air  volume  system. 

•  Air  economizers  with  enthalpy  control  for  each  central  air  handling  units. 

•  Energy  eflScient  chillers  of  0.63  KWA"on  full  load  performance  versus  baseline  of  0.73 
KW/Ton. 

•  Two-speed  cooUng  tower. 

•  Multi-stage  constant  volume  pumps. 

•  High  efficiency  motors  (1750  RPM). 
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•  Step-fired  heating  hot  water  boilers  to  schedule  water  temperature  based  on  outdoor 
temperature. 

•  Building  automation  system  with  energy  management  controller  capable  of  performing 
all  management  functions  necessary  to  reduce  energy  consumption  (i.e.  automatic  on/ofiF 
carbon  monoxide  sensing  devices  in  the  parking  garage). 

•  Energy  efficient  lighting. 

•  High  efficiency  transformers. 

•  Power  factor  correction  capacitors. 

•  Occupancy  sensors  and  timers  for  lighting  control. 

The  building  is  designed  to  be  cooling  intensive  and  will  only  demand  intermittent  uses  of  domestic 
hot  water  and,  therefore,  solar  heating  is  not  a  practical  alternative  for  the  Project. 

13.9  GAS 

Gas  for  the  Project  will  be  supplied  by  an  existing  24-inch  line  owned  by  Boston  Gas  located  on 
Commonwealth  Avenue.  The  connection  to  the  building  will  be  through  a  6-inch  steel  pipe 
connecting  to  the  existing  gas  main.  The  anticipated  maximum  load  for  the  nine  story  alternative  is 
16,750  CFH.  This  figure  represents  a  reduction  of  750  CFH  when  compared  to  the  ten  story 
alternative.  Gas  will  serve  heating,  hot  water  boilers,  and  kitchen  equipment.  The  existing  main 
located  beneath  the  curb  on  Commonwealth  Avenue  is  a  24-inch  steel  pipe.  The  existing  Une  is  a 
low  pressure  line  which  feeds  an  8-inch  connection  on  Sherbom  Street  and  a  6-inch  connection  on 
Deerfield  Street.  Both  connections  to  the  24-inch  main  are  steel  pipes  with  subsequent  services  to 
the  immediate  area    The  reduction  in  demand  between  the  nine  and  ten  story  alternatives  does  not 
warrant  a  change  in  gas  utility  design  (see  Figure  13-8). 

13.10  TELEPHONE  AND  DATA  SERVICE 

The  proposed  services  and  internal  network  of  the  telephone  system  remain  the  same  for  both  the 
ten  story  and  nine  story  project  alternatives.  The  Boston  University  telephone  and  data  network 
system  will  be  extended  to  the  Project  site  by  New  England  Telephone  and  Telegraph  Company  to 
a  telecommunications  service  room  located  on  the  north  face  of  the  building  one  level  below  grade. 
New  England  Telephone  has  placed  duct  banks  in  the  private  alley  (adjacent  to  the  site)  in  order  to 
service  the  Project  (see  Figure  13-9). 
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Figure  13-1 
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Figure  13-8 
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14.0  TRANSPORTATION 


14.1    INTRODUCTION 

This  chapter  discusses  the  transportation  impacts  of  the  Boston  University  new  School  of 
Management  project.  Analyses  were  performed  for  existing  and  future  conditions  (1997)  to 
estimate  the  Project's  impacts  in  terms  of  vehicle,  transit,  and  pedestrian  trips.  Analyses  for  the 
forecast  year  were  conducted  for  No-Build  and  Build  conditions.  In  both  cases,  other  projects 
which  are  expected  to  be  completed  by  the  1997  analysis  year  have  been  included  in  the 
assessment  of  future  conditions.  The  information  described  herein  is  based  on  a  scoping 
determination  made  by  the  Boston  Redevelopment  Authority  and  the  Boston  Transportation 
Department  dated  October  6,  1992,  and  on  the  Preliminary  Adequacy  Determination  issued  on  the 
Draft  PIR  dated  June  29,  1993. 

The  ten  story  project  alternative,  originally  analyzed  in  the  Draft  PIR,  has  since  been  reduced  in 
height,  bulk  and  square  footage  to  a  nine  story  building.  This  reduction  reduces  overall  impacts 
of  the  Project  but  does  not  significantly  alter  the  transportation  analyses  or  impacts.  The  potential 
impacts  on  transportation  from  the  Project  are  based  on  the  number  of  parking  spaces  in  the 
building  program  and  person  trips  to  the  site.  The  number  of  parking  spaces  remains  the  same  for 
both  alternatives  and  the  reduced  square  footage  of  the  building  translates  into  an  insignificant 
reduction  in  the  number  of  person  trips  to  the  site.  Therefore,  the  transportation  analyses  have 
not  been  redone  for  the  nine  story  alternative  and  are  based  on  the  original  ten  story  alternative 
program   The  Project  analysis  uses  several  conservatively  high  assumptions  and  still  emerges  with 
very  small  traffic  impacts. 

The  School  of  Management  Site 

The  new  School  of  Management  site  is  located  at  595  Commonwealth  Avenue  on  Boston 
University's  Charles  River  campus  in  Boston,  Massachusetts.  It  is  currently  occupied  by  two 
surface  parking  lots  containing  181  spaces.  The  lots  are  used  by  University  employees  during  the 
day,  a  limited  number  of  students  during  evening  hours,  and  Red  Sox  fans  during  baseball  games. 
The  site  is  bounded  by  a  private  way  to  the  north.  Commonwealth  Avenue  to  the  south,  Sherbom 
Street  to  the  west,  and  the  Howard  Johnson's  Motor  Lodge  to  the  east. 

The  Development  Proposal 

The  ten  story  alternative  for  the  new  School  of  Management  project  included  the  construction  of 
approximately  366,000  square  feet  of  building  space  with  270  below-grade  parking  spaces.  The 
reduced  scale  alternative  will  consist  of  approximately  227,000  square  feet  of  space  serving 
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approximately  3,500  full-  and  part-time  students.  Above  the  new  School  of  Management  will  be 
approximately  139,000  square  feet  of  executive  administrative  offices.  A  portion  of  one  floor  of 
the  new  School  of  Management  will  include  seminar  facilities  for  a  new  Executive  Education 
Center  at  the  University.  It  is  important  to  note  that,  with  the  exception  of  the  Executive 
Education  Center,  the  Project  is  replacing  existing  facihties  on  campus.  This  means  that  the 
students,  faculty,  and  staff  who  will  travel  to  the  new  building  are  already  traveling  to  either  the 
existing  School  of  Management  on  Commonwealth  Avenue  or  other  buildings  on  Boston 
University's  Charles  River  campus.  Virtually  no  increase  in  enrollment  or  employment  associated 
with  this  development  is  anticipated  on  site.  Only  a  very  small  potential  increase  in  employment 
may  result  in  vacated  space  scattered  around  campus  and  this  is  not  significant  enough  to  alter 
assumptions  in  campus  growth  or  impact  analyses.  See  Chapter  3.0,  Urban  Design  for  discussion 
of  re-use  of  existing  space. 

14.2  STUDY  AREA 

The  study  area  for  this  Project,  for  the  purposes  of  assessing  traffic,  pedestrian,  and  transit 
conditions  as  defined  by  the  Boston  Transportation  Department,  runs  along  Commonwealth 
Avenue  and  is  bounded  by  Kenmore  Square  to  the  east  and  Sherbom  Street  to  the  west.  The 
study  area  for  traffic  conditions  differs  from  the  parking  assessment,  as  described  later  in  this 
chapter.  Two  intersections  have  been  designated  as  analysis  locations  to  measure  the  traffic 
impacts  of  the  Project.  These  intersections  and  the  site  location  are  illustrated  in  Figure  14-1. 

14.3  STUDY  METHODOLOGY 

This  transportation  study  was  conducted  in  three  distinct  phases.  Phase  I  involved  an  inventory  of 
existing  conditions  and  travel  demand  characteristics  in  the  area.  The  inventory  included 
researching  previous  transportation  reports  as  well  as  conducting  new  field  observations  of  area 
travel  demands.  New  observations  of  traffic  and  pedestrian  volumes  were  conducted  in 
December  1992.  Pedestrian  counts  were  conducted  during  the  morning  and  evening  peak  periods 
at  crosswalk  locations  adjacent  to  the  site.  Data  collected  during  the  inventory  phase  were 
assembled  and  used  to  define  the  existing  transportation  network  as  a  base  condition  for 
subsequent  analyses. 

Phase  II  of  the  study  used  the  data  base  assembled  in  Phase  I  to  establish  a  fi-amework  for 
evaluating  the  transportation  impacts  of  the  Project.  In  this  phase,  specific  travel  demand 
forecasts  for  the  Project  were  assessed  along  with  future  demand  projections  associated  with 
known  development  projects.  In  addition,  because  some  growth  in  employment  can  be 
anticipated  to  occur  at  the  University  regardless  of  the  Project,  estimates  of  future  travel  demand 
were  compiled  for  this  growth.  Estimates  were  made  for  three  travel  modes:  automobile,  transit, 
and  pedestrian.  The  year  1997  was  selected  as  the  analysis  year  to  be  consistent  with  guidelines 
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for  the  preparation  of  transportation  analyses  established  by  the  Commonwealth's  Executive 
OfRce  of  Transportation  and  Construction. 

Phase  III,  the  final  study  phase,  included  evaluation  of  the  impacts  of  the  Project  on  the 
transportation  system,  identification  of  measures  to  mitigate  impacts,  and  development  of  a 
monitoring  program. 

14.4    SUMMARY  OF  FINDINGS 

Because  the  new  School  of  Management  project  will  replace  existing  facilities  on  the  campus,  it 
will  not  result  in  a  significant  increase  in  the  population  of  students,  faculty,  or  staff  on  the  Project 
site  or  campus  wide.  On  a  daily  basis,  the  Project  is  expected  to  generate  a  total  of  approximately 
228  net  new  vehicle  trips.  Approximately  57  of  these  trips  are  expected  to  occur  in  each  of  the 
morning  and  evening  peak  hours.  Two  signalized  intersections  in  the  vicinity  of  the  Project  site 
were  analyzed  for  traffic  impacts.  The  analysis  showed  that  both  intersections  operate  at  Level- 
of-Service  (LOS)  D  or  better  under  existing  conditions.  In  the  future,  under  No-Build  conditions, 
the  Kenmore  Square  intersection  is  forecast  to  decline  to  LOS  E  fi-om  LOS  D  during  the  morning 
peak  hour.  No  decline  in  LOS  or  degradation  of  intersection  operations  is  anticipated  as  a  result 
of  the  Project.  See  Table  14-2  for  LOS  criteria. 

Parking  spaces  included  in  the  Project  will  serve  the  activities  associated  with  the  Project.  The 
Project  is  not  anticipated  to  result  in  any  significant  increase  in  parking  demand.  On  days  when 
average-attendance  training  seminars  are  occurring  (about  80  participants)  it  is  estimated  that  up 
to  40  parking  spaces  would  be  needed.  This  additional  demand  will  be  accommodated  on  the  site. 
A  few  times  per  year,  the  Executive  Education  Center  will  be  used  to  its  fiill  capacity  (240 
participants)  which  is  estimated  to  demand  up  to  120  parking  spaces.  On  these  occasional  days, 
the  University  will  park  attendees  at  the  site  and  at  other  nearby  locations  such  as  the  Bay  State 
Road  lot,  the  700  Commonwealth  Avenue  garage,  and  elsewhere. 

The  new  School  of  Management  is  forecast  to  generate  a  total  of  750  transit  trips  per  day.  Fewer 
than  100  of  these  trips  will  be  new  to  the  Charles  River  campus  and,  therefore,  the  impacts  on 
transit  operations  will  be  negligible. 

The  mitigation  plan  identified  for  this  development  includes  transportation  demand  management 
strategies,  construction  management  measures  and  other  efforts  aimed  at  properly  managing  the 
development  and  the  area  transportation  system. 
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14.5    EXISTING  CONDITIONS 

Traffic 

The  following  inventory  of  roadway  characteristics,  intersection  geometry  and  operating 
conditions,  traffic  volumes,  and  levels  of  service  was  compiled  as  part  of  the  Phase  I  data 
collection  process. 

Roadway  Network 

The  Project  site  is  located  approximately  two  and  one  half  miles  from  downtown  Boston  and  is 
accessible  from  Commonwealth  Avenue,  Storrow  Drive/Soldiers  Field  Road  and  Memorial  Drive 
via  the  Boston  University  Bridge.  It  is  also  accessible  from  the  Massachusetts  Turnpike  (1-90)  at 
the  Allston/Cambridge  interchange.  These  street  systems  are  more  specifically  described  below: 

Commonwealth  Avenue  is  a  four-  to  six-lane,  divided,  urban  arterial  that  connects  to  the  west  at 
the  terminus  of  State  Route  30  in  Brighton  and  to  the  east  at  the  Public  Garden  in  downtown 
Boston.  The  site  is  located  along  this  corridor  near  its  eastern  terminus. 

Storrow  Drive/Soldiers  Field  Road  is  a  four-lane,  divided,  Umited-access  parkway  which  runs  in 
an  east/west  direction  along  the  southern  bank  of  the  Charles  River,  connecting  dovmtown 
Boston  to  many  of  the  inner  western  suburbs,  including  Newton,  Watertown,  West  Cambridge, 
Brighton,  and  Arlington.  Connections  to  the  site  from  this  facility  are  limited.  Access  from  the 
east  and  west  is  provided  at  the  Charlesgate  interchange  via  Kenmore  Square.  Egress  to  the  east 
is  also  provided  by  an  intersection  with  University  Road. 

Memorial  Drive  is  a  four-lane,  east/west  parkway  running  between  Cambridge  and  Watertown 
along  the  northern  bank  of  the  Charles  River.  It  provides  an  alternative  route  to  and  from  the 
University  by  way  of  the  Boston  University  Bridge  for  traffic  originating  in  downtown  Boston, 
Cambridge,  Logan  Airport,  and  the  northern  suburbs. 

The  Massachusetts  Turnpike  (1-90)  is  a  six-lane,  east/west,  limited  access  highway.  It  runs  from 
western  Massachusetts  to  downtovra  Boston,  where  it  connects  to  the  Southeast  Expressway  (I  - 
93/State  Route  3).  Although  the  site  is  only  approximately  one  quarter  mile  from  this  facility, 
there  is  no  direct  access  in  the  immediate  vicinity.  There  is,  however,  an  interchange  at  the 
Allston  and  Cambridge  boundary  where  ramps  from  the  Turnpike  intersect  with  Cambridge  Street 
and  Soldiers  Field  Road.  Motorists  exiting  the  Turnpike  can  reach  the  site  by  way  of  Soldiers 
Field  Road  and  Storrow  Drive  via  Kenmore  Square.  Motorists  exiting  the  site  destined  for  the 
Turnpike  would  likely  travel  eastbound  on  Commonwealth  Avenue,  turn  right  onto  Massachusetts 
Avenue,  and  access  the  Turnpike  via  an  on-ramp  at  the  intersection  of  Massachusetts  Avenue  and 
Newbury  Street. 
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Figure  14-2  presents  a  summary  of  the  traffic  patterns  and  controls  in  the  vicinity  of  the  site  and  at 
the  study  area  intersections.  It  should  be  noted  that  no  left  turn  is  permitted  from  Commonwealth 
Avenue  eastbound  onto  Sherbom  Street.  Motorists  wishing  to  access  the  site  must  make  a  U- 
tum  just  west  of  Kenmore  Square. 

Traffic  Volumes 

Existing  traffic  volumes  were  counted  manually  and  mechanically  at  key  locations  in  the  study 
area  in  1992.  The  following  paragraphs  present  information  on  both  daily  and  peak  hour  traffic 
characteristics  as  well  as  a  discussion  of  the  traffic  currently  entering  and  exiting  the  site  parking 
lots. 

Daily  Traffic  Volumes 

To  measure  the  level  of  traffic  currently  passing  in  front  of  the  site,  automatic  traffic  recorders 
were  placed  on  both  sides  of  Commonwealth  Avenue  during  the  week  of  May  4,  1992.    The 
counts  indicated  the  following  weekday  traffic  volumes; 

Eastbound  15,500  vehicles  per  day 

Westbound 16,900  vehicles  per  day 

Total  32,400  vehicles  per  day 

By  way  of  comparison,  traffic  counts  conducted  for  the  899-925  Commonwealth  Avenue 
development,  located  just  west  of  Buick  Street  and  west  of  the  Boston  University  Bridge,  showed 
that  Commonwealth  Avenue  carried  44,350  vehicles  daily  west  of  the  Boston  University  Bridge 
and  30,400  vehicles  east  of  University  Road  in  1987. 

Existing  Site  Traffic  and  Parking  Characteristics 

As  mentioned  previously,  there  is  a  total  of  181  parking  spaces  currently  located  on  the  site. 
These  spaces  are  used  by  full-time  University  employees  and  are  not  available  for  public  parking 
during  the  day.  Some  turnover,  however,  does  occur  during  the  day.  For  the  purposes  of 
estimating  exiting  traffic  patterns,  based  on  information  provided  by  the  Office  of  Parking 
Services  at  the  University,  it  has  been  assumed  that  twenty  percent  of  the  spaces  are  vacated  and 
re-occupied  once  over  the  course  of  a  typical  day.  Based  on  these  assumptions,  Table  14-1 
presents  an  estimate  of  the  existing  vehicle  trips  to  and  from  the  two  parking  lots  on  a  daily  basis, 
including  evening  student  vehicle  trips  and  Red  Sox  parking  vehicle  trips  when  weekday  evening 
games  occur. 
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In  summary,  it  is  estimated  that  there  are  a  total  of  approximately  464  vehicle  trips  to  and  from 
the  Project  site  on  weekdays  when  no  Red  Sox  games  are  held  and  796  total  vehicle  trips  on  Red 
Sox  game  days. 


Table  14-1 
Existing  Daily  Vehicle  Trips  To  and  From  Project  Site 


Category  Number  of  Trips 


Estimated  daytime  entering  trips  1 8 1 

Estimated  daytime  exiting  trips  1 8 1 

Subtotal  362 

Assumed  20  percent  turnover  72 

Subtotal  Daytime  Trips  434 

15  evening  student  trips  in  15 

15  evening  student  trips  out  15 

Total  Daily  Trips  On  Non-Red  Sox  Game  Days  464 

1 8 1  Red  Sox  parker  trips  in  181 

1 8 1  Red  Sox  parker  trips  out  1 8 1 

Less  evening  student  trips  diverted  elsewhere  ::30 

Total  Daily  Trips  On  Red  Sox  Game  Days  796 


Source:  Vanasse  Hangen  Bnistlin,  Inc.  and  Boston  University 


Peak  Hour  Traffic  Volumes 

Manual  turning  movement  counts  were  conducted  in  December  1 992  at  two  intersections  during 
the  morning  (7:30  AM  to  9:00  AM)  and  evening  (4:30  PM  to  6:00  PM)  peak  periods.  Peak  hour 
traffic  volumes  are  shovm  in  Figures  14-3  and  14-4. 

Level-of-Service  Analysis 

To  assess  the  ability  of  an  intersection  to  process  traffic,  an  existing  conditions  operations  analysis 
was  performed.  To  measure  the  quality  of  traffic  operation,  two  intersections  within  the  study 
area  were  analyzed  with  regard  to  capacity  and  delay.  These  intersections  were  specified  in  the 
scope  issued  by  the  Boston  Transportation  Department. 
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A  primary  result  of  a  capacity  analysis  is  the  assignment  of  levels  of  service  to  transportation 
facilities  under  various  traffic  flow  conditions.  The  concept  of  LOS  involves  a  qualitative 
measure  describing  operating  conditions  within  a  traffic  stream  and  perceptions  by  motorists.  A 
LOS  definition  generally  describes  these  conditions  in  terms  of  factors  such  as  speed  and  travel 
time,  freedom  to  maneuver,  traffic  interruptions,  comfort  and  convenience,  and  safety.  It 
provides  an  index  to  the  quality  of  traffic  flow. 

Signalized  Intersection  Level-of-Service  Analysis  Procedure 

Levels  of  service  for  signalized  intersections  are  calculated  using  the  operational  analysis 
methodology  of  the  1985  Highway  Capacity  Manual  (HCM).'  This  method  assesses  the  effects 
of  signal  type,  timing,  phasing,  progression,  vehicle  mix,  and  geometries  on  delay.  LOS 
designations  are  based  solely  on  the  criterion  of  average  stopped  delay  per  vehicle,  since  delay  is  a 
measure  of  driver  discomfort,  finstration,  fuel  consumption,  and  increased  travel  time.  Table  14-2 
summarizes  the  relationship  between  LOS  and  delay.  The  tabulated  delay  criteria  may  be  applied 
in  assigning  LOS  designations  to  individual  lane  groups,  intersection  approaches,  or  to  entire 
intersections.  Throughout  this  chapter,  delays  and  LOS  are  reported  for  intersections  as  a  whole. 


Table 

14-2 

Level-of-Service 

Criteria  for  Signalized  Intersections 

Level-of-Service 

Stopped  Delav 

per  Vehicle  (seconds) 

A 

<5.0 

B 

5.1  to  15.0 

C 

15.1  to  25.0 

D 

25.1  to  40.0 

E 

40.1  to  60.0 

F 

>60.0 

Source: 

Highway 

Capacity  Manual 

These  calculated  delays  cannot  be  directly  related  to  intersection  capacity.  It  is  possible  to  have 
delays  in  the  LOS  F  range  without  exceeding  capacity.  This  is  possible  if  one  or  more  of  the 
following  conditions  exists: 

•  Long  signal  cycle  lengths. 

•  A  particular  traffic  movement  experiences  a  long  red  time. 


Highway  Capacity  Manual.  Special  Report  209,  Transportation  Research  Board,  Washington,  DC,  1985. 
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•     Progressive  movement  for  a  particular  lane  group  is  poor. 

For  the  reasons  stated  above,  both  capacity  and  LOS  must  be  carefully  examined  when  analyzing 
a  signalized  intersection.  The  designation  of  an  approach  as  operating  at  LOS  F  does  not 
automatically  imply  that  the  entire  intersection,  approach,  or  lane  group  is  overloaded,  nor  does  a 
LOS  in  the  A  to  E  range  automatically  indicate  that  there  is  unused  capacity  available.  LOS 
analyses  for  signalized  intersections  were  conducted  using  a  computer  program  (CINCH)^  based 
on  the  1985  Highway  Capacity  Manual.  Detailed  analysis  results  are  presented  in  the  Appendix 
D,  Transportation. 

Signalized  Intersection  Level-of-Service  Results 

LOS  analyses  for  morning  and  evening  peak-hour  traflBc  operations  were  conducted  for  the  two 
signalized  intersections  in  the  study  area.  Table  14-3  summarizes  the  resuhs  of  the  analysis. 

As  indicated  in  Table  14-3,  traffic  operations  at  the  two  study  area  intersections  are  acceptable  for 
urban  intersections  (LOS  D  or  better).  In  both  peak  hours,  the  intersection  of  Commonwealth 
Avenue  with  Sherbom  Street  and  Blandford  Street  operates  at  LOS  B.  At  Kenmore  Square,  the 
LOS  in  the  morning  peak  hour  is  D  and  in  the  evening  peak  hour,  C. 


Table  14-3 
Existing  Level-of-Service  -  Signalized  Intersections 

Intersection 

Morning  Peak  Hour 

V/C*         Delav**      LOS*** 

0.48              8              B 

Evening  Peak  Hour 

V/C      Delav        LOS 

0.62         12            B 

Commonwealth  Ave.  and 
Sherbom  St./Blandford  St. 

Commonwealth  Ave.,  Beacon 
St.,  and  Brookline  Ave. 

0.86              36            D 

0.83         21            C 

*       Volume-to-capacity  ratio. 
**        Average  stopped  delay  per  vehicle  (in  seconds). 
***       Level-of-Service. 

Source:               Vanasse  Hangen  Brustlin,  Inc. 

The  Capacity  of  Inteisections:  CTPS's  HCM  Software  (CINCm.  Central  Transportation  Planning  Stafi;  1987. 
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Parking 

1986  Charles  River  Campus  Parking  Study 

Boston  University  commissioned  a  comprehensive  parking  study  of  its  Charles  River  Campus  in 
1985-1986.3  jhe  parking  study  included  a  detailed  inventory  of  available  parking  spaces  campus- 
wide,  an  assessment  of  campus  parking  requirements,  strategies  to  improve  the  parking  system, 
and  other  recommendations.  The  major  findings  of  the  report  were  as  follows: 

•  The  total  on-campus  parking  supply  consisted  of  2,473  spaces.  More  than  2,000 
of  these  spaces  were  located  in  thirteen  ofF-street  facilities  distributed  throughout 
the  campus.  The  remaining  ofF-street  spaces  were  located  behind  and  adjacent  to 
campus  buildings. 

•  On  a  typical  weekday,  parking  demand  at  the  University  peaks  at  approximately 
1 1 :00  AM.  Parking  demand  at  this  hour  was  estimated  to  total  2,905  spaces, 
exceeding  the  available  supply  at  University-controlled  facilities  (2,473  spaces)  by 
432  vehicles. 

•  The  total  supply  of  off-street  spaces  (2,473  spaces)  when  added  to  the  curbside 
parking  supply  used  by  the  University  community  (270  spaces  throughout  the 
campus)  provided  an  overall  total  supply  of  2,743  spaces.  Adjusting  to  account 
for  inefficiencies  resulting  from  turnover  activities,  the  estimated  capacity  of  the 
University  parking  system  was  reduced  to  2,572  spaces,  including  the  on-street 
public  spaces.  Relative  to  this  adjusted  capacity,  the  estimated  peak  period 
parking  deficit  was  333  spaces  (2,905  space  demand  minus  2,572  space-adjusted 
supply).  Demand  exceeded  adjusted  capacity  by  200  or  more  spaces  fi"om  9:00 
AM  through  4:00  PM  on  a  typical  weekday. 

•  The  area  west  of  the  Boston  University  Bridge  had  a  surplus  of  parking  spaces, 
even  during  peak  periods.  On  the  Central  Campus,  however,  it  remained 
exceedingly  difficult  to  locate  vacant  parking  spaces  between  9:00  AM  and  4:00 
PM. 

1992  Charles  River  Campus  Parking  Supply 

The  current  parking  supply  managed  by  the  University's  Office  of  Parking  Services  contains  a 
total  of  3, 146  spaces  campus- wide.  This  represents  an  increase  of  659  new  spaces  plus 
management  of  154  spaces  fi-om  commercial  lots  over  the  1986  supply  of  spaces  managed  by 
Parking  Services.  Major  changes  to  the  parking  supply  since  the  1986  study  include: 


Boston  University  Campus  Paridng  Plan.  Technical  Report,  prepared  by  Vanasse  Hangen  Brustlin,  Inc.,  June  1986. 
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•  547  spaces  were  added  at  899-925  Commonwealth  Avenue  on  the  site  of  the 
former  Commonwealth  Armory  (relocation  of  the  National  Guard); 

•  56  spaces  were  added  in  the  Electrocom  Area  (Babcock  Annex)  on  Babcock 
Street; 

•  56  spaces  were  added  in  the  Sherbom  Lot  (599  Commonwealth  Avenue,  the 
Project  site); 

•  88  spaces  were  eliminated  as  a  result  of  the  loss  of  the  Morse  Auditorium  parking 
area,  formerly  located  at  602  Commonwealth  Avenue,  due  to  the  construction  of 
the  Physics  and  Biological  Sciences  Building, 

•  56  spaces  were  eliminated  from  two  lots  on  Cummington  Street; 

•  18  spaces  were  eliminated  at  635  Commonwealth  Avenue. 

The  University  acquired  commercially  operated  lots  at  10  Deerfield  Street,  containing  1 16  spaces, 
and  730  Commonwealth  Avenue,  containing  38  spaces.  While  these  spaces  are  new  to  the 
University  system,  they  are  not  new  to  the  parking  supply  in  the  area. 

Since  the  1986  study,  the  University  has  also  acquired  parking  spaces  on  the  roof  of  120  Ashford 
Street,  but  these  spaces  are  currently  closed  and  are  not  included  in  the  inventory  because  the  cost 
of  repairs  and  their  location  at  the  west  end  of  the  campus  mean  they  likely  will  not  be  reopened. 
It  should  also  be  noted  that  in  addition  to  the  changes  to  the  campus  supply,  approximately  300 
spaces  have  been  added  to  the  public  supply  of  oflf-street  spaces  at  730-766  Commonwealth 
Avenue    This  is  the  site  of  the  former  Back  Bay  Motors  facility  which  is  leased  on  a  long-term 
basis  by  the  University  which,  in  turn,  sub-leases  the  property  to  Stanhope  Garage,  Inc.  for  pubUc 
parking.  These  300  spaces  are  currently  priced  at  $5.00  per  day,  which  is  $1.00  per  day  less  than 
the  pay-on-entry  rate  of  $6.00  charged  in  University  facilities. 

Project  Area  Parking  Supply 

In  general,  most  spaces  within  the  Project  area  are  used  to  capacity  throughout  the  day,  as  noted 
earlier.  The  University  has,  therefore,  continued  to  seek  additional  parking  capacity  for  users  of 
its  facilities.  The  goal  is  to  provide  a  sufficient  supply  of  conveniently  located  spaces  to  serve  the 
Project,  thereby,  minimizing  pressure  on  nearby  residential  areas  while  simultaneously 
encouraging  use  of  pubUc  transportation  services  and  carpooling. 

Because  the  Boston  University  campus  is  long  and  linear,  there  are  significant  distances  between 
parking  locations  and  it  is  recognized  that  parking  facilities  at  one  end  of  campus  do  not  readily 
serve  activities  at  the  other  end.  Therefore,  a  parking  study  area  was  defined  to  discuss  parking 
conditions  around  the  Project  site.  This  parking  study  area  is  bounded  by  Deerfield  Street,  Bay 
State  Road,  Granby  Street,  and  Cummington  Street.  The  off-street  and  on-street  parking  spaces 
are  described  below. 
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Off-Street  Parking  Supply 


Figure  14-5  shows  the  location,  type  and  number  of  spaces  in  existing  oflF-street  parking  facilities 
controlled  by  the  University.  Spaces  in  alleys  and  driveways  are  not  shown.  Table  14-4  presents 
additional  information  about  each  facility.  As  shown,  there  are  1,171  off-street  parking  spaces 
composed  of  180  spaces  in  commercial  parking  areas,  430  spaces  in  employee-only  parking  lots, 
and  a  561 -space  garage  located  beneath  the  Warren  Towers  dormitory  complex.  According  to 
the  University's  Office  of  Parking  Services,  these  spaces,  with  the  exception  of  the  commercial  lot 
on  Deerfield  Street,  are  used  to  capacity  throughout  the  course  of  the  day.  The  employee  lots 
experience  very  little  turnover,  meaning  that  employees  generally  enter  the  facility  in  the  morning, 
park  all  day,  and  leave  in  the  evening. 

Within  the  parking  study  area  the  University  has  closed  several  parking  facilities.  This  includes 
the  Morse  Auditorium  lot  (88  spaces),  two  parking  lots  on  Cummington  Street  (containing  a  total 
of  56  spaces),  and  the  lot  at  635  Commonwealth  Avenue  (18-spaces).  In  total,  162  spaces  within 
a  few  blocks  of  the  Project  site  have  been  closed  over  the  past  decade. 


Table  14-4 

Off-Street  Parking  Supply  in  Development  Areas 

Facility  Type 

Licensed  Capacity 

Commercial  Lots 

116 

10  Deerfield  Street 

665  Commonwealth  Avenue 

64 

Subtotal 

180 

Emplovee  Lots 

30  Deerfield  Street 

69 

591-595  Commonweahh  Avenue  (Project  Site) 

125 

599  Commonwealth  Avenue  (Project  Site) 

56 

Bay  State  Road  SMG  Parking  Area 

180 

Subtotal 

430 

Garage 

700  Commonwealth  Avenue 

561 

TOTAL 

1,171 

Source:               Boston  Universitv 
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GARAGE                                                      1 

ID 

LOCATION 

SPACES 

G 

700  Commonwealth  Ave. 

561 

TOTAL  SPACES 

561 

COMMERCIAL  LOTS                                 | 

ID 

LOCATION 

SPACES 

E 
F 

665  Commonwealth  Ave. 
10  Deerfield  St. 

64 
116 

TOTAL  SPACES 

180 

EMPLOYEE  LOTS                                       | 

ID 

LOCATION 

SPACES 

A 
B 
C 
D 

SMG 

599  Commonwealth  Ave. 
595  Commonwealth  Ave. 
30  Deerfield  St. 

180 
56 

125 
69 

TOTAL  SPACES 

430 

I j     Employee  Lot 

tiji^li;!-:;!    Commercial  Loi 
V77i    Garage 
'■■■■     Study  Area 

Lot  ID 

Parldng  Space  Count 
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On-Street  Parking  Supply 

Curbside  parking  is  provided  throughout  the  Boston  University  campus.  Within  the  development 
study  area,  there  are  a  total  of  498  curbside  spaces,  as  illustrated  in  Figure  14-6.  As  shown,  this 
consists  of  340  four-hour  meters  located  on  and  west  of  Sherbom/Blandford  Street  and  142  two- 
hour  meters  located  between  Deerfield  Street  and  Sherbom/Blandford  Street.  In  addition,  there 
are  four  handicapped  spaces  located  on  Cummington  Street  and  12  unmetered  spaces  in  various 
locations.  These  spaces  are  well  utilized  throughout  the  course  of  the  day.  In  the  1986  study, 
over  92  percent  of  on-street  spaces  were  occupied  overall  during  the  course  of  the  day.  As 
expected,  spaces  with  four-hour  time  limits  were  more  heavily  utilized  than  spaces  with  two-hour 
time  limits.  In  fact,  the  only  vacant  parking  spaces  observed  were  in  two-hour  limit  spaces.  Mid- 
day field  observations  conducted  in  December  1992  showed  high  use  of  these  spaces. 

Parking  on  the  Project  Site 

The  new  School  of  Management  will  be  constructed  on  two  University  employee  parking  lots 
located  on  the  north  side  of  Commonwealth  Avenue  east  of  Sherbom  Street.  These  lots  contain  a 
total  of  1 8 1  employee  parking  spaces  and  are  currently  served  by  five  separate  curbcuts. 
According  to  the  University's  Office  of  Parking  Services,  these  lots  are  in  high  demand.  They 
essentially  fill  in  the  morning,  stay  full  throughout  the  day,  and  empty  in  the  late  afternoon.  There 
is  virtually  no  daytime  turnover  in  these  lots.'* 

In  addition  to  serving  the  employees  who  park  there  during  the  day,  these  parking  lots  also  serve 
two  other  groups  of  parkers.  During  the  evening,  students  who  travel  to  the  University  for 
evening  classes  park  in  these  and  other  areas.  The  University's  Office  of  Parking  Services 
estimates  that  up  to  15  students  park  in  these  lots  on  any  given  weekday  evening  when  classes  are 
held.  Otherwise,  most  of  the  spaces  are  vacant  during  the  evening.  The  second  use  is  for  Red 
Sox  parking.  On  Red  Sox  game  days,  the  lots  are  once  again  filled  to  capacity.  On  the  evening  of 
Red  Sox  games,  student  parking  is  accommodated  in  other  facilities  not  used  for  Red  Sox 
parking. 

Existing  Parking  Rates 

Boston  University  charges  $50  per  month  for  employee  parking  spaces.  This  amount  is  typically 
collected  through  payroll  deduction.  Parkers  in  the  commercial  lots  on  Commonwealth  Avenue 
and  Deerfield  Street  are  charged  $2  per  half  hour  up  to  a  daily  maximum  of  $7.  For  patrons  of 
the  Boston  University  Bookstore,  two  hours  of  free  parking  are  provided  in  the  10  Deerfield  lot 
with  validation.  At  the  Lahey  lot  (Project  site),  if  spaces  are  available,  public  parkers  may  pay  $6 
on  entry  during  the  day.  For  Red  Sox  games,  $12  is  charged  for  parking. 


For  a  more  conservative  traffic  analysis,  however,  it  was  assumed  that  20  percent  of  the  spaces  turn  over  during  the  day. 
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Public  Transportation 


The  Massachusetts  Bay  Transportation  Authority  (MBTA)  operates  one  Hght  rail  trolley  line  and 
two  bus  lines  which  directly  serve  the  study  area  and  development  site.   Service  is  provided  every 
day  of  the  year  for  at  least  1 8  hours  per  day.  No  service  is  oflFered  from  1 :30  AM  to  5:00  AM. 
The  routes  of  these  services  are  illustrated  in  Figure  14-7.  Table  14-5  presents  their  scheduled 
frequencies  and  capacity.^ 

Light  Rail 

The  light  rail  line,  known  as  the  "B"  branch  of  the  MBTA  Green  Line,  provides  service  to  the 
study  area  along  an  at-grade,  exclusive  right-of-way  located  in  the  median  of  Commonwealth 
Avenue.  The  service  continues  outbound  from  the  study  area  to  the  Boston/Newton  border, 
where  it  terminates  near  Boston  College.  Going  inbound  from  the  study  area,  the  service  drops 
below-grade  where  it  cotmects  to  the  "C"  and  "D"  branches  of  the  Green  Line  system  at  the 
Kenmore  Station,  located  below  Kenmore  Square.  The  service  continues  inbound  below-grade, 
where  passengers  can  access  downtown  Boston  at  numerous  locations  and  can  connect  to  other 
rapid  transit,  bus,  and  commuter  rail  Unes  that  serve  much  of  Eastern  Massachusetts. 

Bus  Service 

Bus  Route  numbers  47  and  57  also  serve  the  study  area.  Bus  Route  47  operates  between  Central 
Square  in  Cambridge  and  Boston  City  Hospital  in  the  South  End.  It  crosses  the  Boston 
University  Bridge  and  serves  the  western  portion  of  the  study  area.  Bus  Route  57  provides 
service  between  Watertown  Square  and  Kenmore  Square,  traveling  via  Brighton  Avenue  and 
Commonwealth  Avenue.  The  service  was  originally  created  as  a  temporary  replacement  for  the 
"A"  branch  of  the  MBTA  Green  Line,  which  is  no  longer  in  service.  The  bus  service  operates  as  a 
semi-express  route  through  the  study  area,  not  allowing  eastbound  passengers  to  board  nor 
westbound  passengers  to  discharge  along  Commonwealth  Avenue. 

Trolleys  used  along  the  Green  Line  have  a  capacity  of  130  passengers  per  car.  Trolleys  consist  of 
two  cars  during  peak  periods  and  one  car  during  the  off-peak.  Based  on  current  operations,  this 
service  provides  a  capacity  of  approximately  2,210  passengers  per  hour  during  peak  periods  in  the 
morning  and  evening. 

The  typical  bus  used  on  Routes  47  and  57  has  a  seating  capacity  of  40  passengers.  Its  normal 
carrying  capacity  (used  for  service  planning)  is  60  passengers,  although  greater  loads  can  be 
accommodated  under  "crush"  conditions.  Based  on  the  scheduled  headways,  these  bus  routes 
have  a  combined  total  plaiming  capacity  of  approximately  600  passengers  in  the  morning  peak 
hour  and  720  passengers  in  the  evening  peak  hour. 


The  word  "capacity"  as  used  in  this  discussion  of  bus  transportation  refers  to  the  MBTA's  "planning  capacity",  a  fiinction  normal  canymg 
capacity  (40  seated  plus  20  standees)  and  route  headway  times. 
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Table 

14-5 

MBTA  Transit  Services 

"B"  Line 

Bus  47 

Bus  57 

Morning  Peak  Hour  (Peak  Direction): 

Vehicle  Capacity  (Riders) 

130 

60 

60 

Vehicles  Per  Hour 

17* 

3 

7 

Hourly  Planning  Capacity  of  Line 

2,210 

180 

420 

Evening  Peak  Hour  (Peak  Direction): 

Vehicle  Capacity  (Riders) 

130 

60 

60 

Vehicles  Per  Hour 

17* 

3 

9 

Hourly  Planning  Capacity  of  Line 

2,210 

180 

540 

*  Rounded  to  nearest  car. 

Source:               Vanasse  Hangen  Brustlin,  Inc.  &  Massachusetts  Bav  Transportatior 

1  Authority 

Boston  University  Shuttle  Bus  Service 

In  addition  to  service  offered  by  the  MBTA,  Boston  University  operates  two  shuttle  bus  routes 
when  classes  are  in  session.  One  route  operates  as  an  internal  circulation  service  for  the  campus, 
providing  service  between  1266  Commonwealth  Avenue  west  of  the  study  area  and  Kenmore 
Square.  This  route  provides  thirty-minute  headways  during  peak  periods  and  one-hour  headways 
during  midday  and  evening  hours.  Approximately  700  passengers  are  carried  by  this  service  daily. 
The  other  route  connects  the  Charles  River  (Main)  campus  with  the  University  Medical  School 
and  University  Hospital,  located  in  the  South  End.  It  provides  six  daily  trips  (8:00  AM,  1 1 :00 
AM,  1 :30  PM,  3 :30  PM,  6:30  PM,  and  8:00  PM). 

Pedestrians 

Due  to  the  high  volume  of  pedestrian  trafiBc  and  vehicular  traflBc  throughout  the  campus, 
pedestrian  safety  is  a  major  concern  to  the  University  and  the  City  of  Boston.  This  section 
presents  a  summary  of  pedestrian  volumes  in  the  vicinity  of  the  site  as  well  as  a  discussion  of 
pedestrian  safety  issues. 
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Pedestrian  Volumes 

Pedestrian  counts  were  conducted  in  January  1993,  during  the  morning  (7:00-9:00  AM)  and 
evening  (4:00-  6:00  PM)  commuter  peak  periods  at  the  intersection  of  Commonwealth  Avenue 
and  Sherbom  Street/Blandford  Street. 

Figure  14-8  presents  the  pedestrian  volumes  at  this  intersection  in  the  morning  peak  hour.  As 
shown,  the  highest  north-south  volume  (212  pedestrians)  was  found  to  be  crossing 
Commonwealth  Avenue  between  the  MBTA  tracks  in  the  median  and  Blandford  Street,  with  the 
dominant  flow  toward  the  south.  The  highest  east-west  volume  occurred  adjacent  to  the  Project 
site,  with  215  pedestrians  crossing  Sherbom  Street.  The  dominant  direction  of  flow  was 
westbound. 

Figure  14-9  presents  the  pedestrian  volumes  at  this  intersection  in  the  evening  peak  hour.  As 
shown,  the  highest  north- south  volume  (369  pedestrians)  was  also  found  to  be  crossing 
Commonwealth  Avenue  between  the  MBTA  tracks  in  the  median  and  Blandford  Street,  with  the 
dominant  flow  also  toward  the  south.  The  highest  east-west  volume  also  occurred  adjacent  to  the 
Project  site,  with  798  pedestrians  crossing  Sherbom  Street.  The  directional  flow  during  the 
evening  peak  hour  was  evenly  balanced. 

It  should  be  noted  that  in  previous  studies,  a  significant  number  of  cyclists  have  been  observed 
traveling  on  sidewalks,  particularly  along  the  north  side  of  Commonwealth  Avenue.  This  creates 
hazardous  conditions  and  occurs  despite  the  University's  efforts  to  encourage  proper  use  of 
bicycles  on  its  campus. 

Boston  University  Pedestrian  Study 

In  April  1992,  the  results  of  an  extensive  study  investigating  pedestrian  safety  in  the  City  of 
Boston  and  on  the  Boston  University  campus  were  pubUshed.*  The  study,  which  was 
commissioned  by  the  University,  followed  a  March  1991  motor  vehicle  collision  that  resulted  in 
the  deaths  of  two  Boston  University  student  pedestrians.  The  University  formed  a  task  force  with 
the  Boston  Transportation  Department  to  examine  pedestrian  safety.  The  study  had  numerous 
findings,  including: 

•  Commonwealth  Avenue  is  one  of  the  roadways  with  the  most  injuries  in  the  City 

of  Boston.  From  1986-1991,  101  pedestrians  were  injured  along  Commonwealth 
Avenue  between  Kenmore  Square  and  1300  Commonwealth  Avenue  west  of  the 
Project  site. 


6  Boston  University  Pedestrian  Study,  Final  Report  The  Center  For  Survey  Research,  The  University  of  Massachusetts-Boston,  April  1992. 
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•  Both  driver  and  pedestrian  error  contribute  to  collisions.  Pedestrians  often  fail  to 

cross  at  crosswalks  and  often  cross  against  traffic/pedestrian  signals.  Nearly  one- 
half  of  the  drivers  involved  in  fatal  pedestrian  coUisions  in  the  1986-1991  period 
were  cited  for  moving  violations,  including  speeding,  driving  while  intoxicated,  and 
reckless  driving. 

In  data  collected  by  the  Boston  Transportation  Department  in  1991,  the  incidence  of  crossing 
outside  of  a  crosswalk  (jaywalking)  was  high  (42  percent)  and  the  percentage  of  pedestrians 
crossing  within  crosswalks  against  traffic  (72  percent)  was  very  high.  Fully  one-third  of  motorists 
failed  to  yield  to  either  jaywalking  pedestrians  or  pedestrians  in  cross-walks. 

Data  collected  at  the  University  on  Commonwealth  Avenue,  Beacon  Street,  and  Bay  State  Road 
yielded  similar  results  in  terms  of  pedestrian  behavior.  Jaywalking  was  slightly  lower  (32  percent) 
but  pedestrians  crossing  against  the  signal  was  roughly  the  same  (71  percent)  as  in  the  Boston 
Transportation  Department  observations. 

During  the  evening  hours  when  traffic  and  pedestrian  volumes  are  lower,  jaywalking  and  other 
illegal  pedestrian  activity  was  also  higher.  Motorist  behavior  was  also  more  dangerous  with  fewer 
than  one-fifth  of  drivers  yielding  to  pedestrians. 

Pedestrian  safety  is  a  common  problem  both  city-wide  and  on  the  University  campus.  Motorist 
behavior  with  regard  to  pedestrians  is  also  dangerous.  The  Boston  Transportation  Department 
has  increased  effiDrts  recently  to  better  educate  the  pubUc  to  improve  driver  and  pedestrian 
behavior.  Boston  University  is  working  closely  with  the  Boston  Transportation  Department  to 
implement  additional  improvements  on  its  campus,  including  signage,  increased  enforcement,  and 
additional  education  of  the  University  community.  This  remains  an  area  of  critical  concern  to  all 
parties  involved. 

14. 6   PROBABLE  PROJECT  IMPACTS 

To  assess  the  impacts  of  the  new  School  of  Management  project  on  the  transportation  system 
within  the  study  area,  separate  travel  demand  projections  were  made  for  the  anticipated  new  use 
(Executive  Traming)  associated  with  the  development,  the  increase  in  parking  spaces  (89),  and 
other  growth  in  employment  anticipated  to  occur  at  the  University  in  the  next  five  years  regardless 
of  the  Project.  In  addition,  trips  associated  with  knowm  background  developments  were 
incorporated  mto  the  analysis,  along  with  anticipated  increases  in  background  traffic.    Projected 
trips  were  then  distributed  to  the  various  transportation  networks-roadway,  transit,  and 
pedestrian.  Project  impacts  (Build  conditions)  were  identified  by  comparison  with  existing 
conditions. 
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Methodology 

The  approach  to  forecasting  project  travel  demands  for  the  new  School  of  Management  project 
differs  from  the  method  used  for  more  traditional  development  impact  studies.  This  was  done 
because  with  the  exception  of  the  proposed  Executive  Education  Center  use,  the  Project  is  a 
replacement  facility.  This  means  that  the  faculty  and  staff  who  will  travel  to  the  new  building  are 
already  traveling  to  either  the  existing  School  of  Management  building  on  Commonwealth  Avenue 
or  other  buildings  on  the  Boston  University  campus.  Virtually  no  increase  in  enrollment  or 
employment  associated  with  this  development  is  anticipated.  The  forecasting  procedures  outlined 
below  were  reviewed  and  accepted  by  the  Boston  Transportation  Department. 

For  the  City's  Project  Notification  Form  (submitted  to  the  Boston  Redevelopment  Authority)  for 
this  development,  the  transportation  analysis  identified  two  methods  for  estimating  the  net  new 
daily  vehicle  traflBc  associated  with  the  Project.  The  first  was  to  take  the  information  presented 
on  the  daily  traffic  entering  and  exiting  the  parking  lots  that  are  currently  at  the  site  and  to 
increase  that  traffic  in  proportion  to  the  number  of  net  new  parking  spaces  being  proposed.  The 
second  method  was  to  identify  the  total  person-trip  generation  associated  with  the  Project  and 
apply  factors  associated  with  the  known  modes  of  travel  of  University  faculty,  staff,  and  students 
obtained  from  prior  surveys.  In  either  case,  the  net  result  was  a  nominal  increase  in  trips 
associated  with  the  building.  The  analysis  concluded  that  the  Project  will  add  a  total  of  228  daily 
vehicle  trips  to  the  Project  site 

Trip  Generation 

Net  New  Daily  Traffic  to  the  Site 

With  the  construction  of  this  Project,  the  University  will  be  increasing  its  parking  supply  on  the 
site  from  181  spaces  to  270  spaces,  an  increase  of  89  spaces.  With  a  total  of  3,146  spaces  on  the 
campus,  these  added  spaces  represent  less  than  three  percent  of  the  total  supply.  In  addition, 
because  the  University  closed  over  160  spaces  in  the  development  study  area  over  the  past  ten 
years,  the  addition  of  89  spaces  is  offset  by  the  previously  lost  spaces.  Information  on  the 
location  of  these  spaces  was  provided  in  the  section,  14.5  Existing  Conditions,  "1992  Charles 
River  Campus  Parking  Supply."  The  same  section  also  noted  that  spaces  have  been  added  to  the 
overall  campus  parking  supply  in  various  locations.  However,  these  additions  are  either  outside 
the  parking  study  area  for  the  Project  and,  therefore,  are  at  some  distance  from  the  development 
site,  or  they  are  associated  with  commercial  lots  such  as  10  Deerfield  Street  and  not  used  by 
University  staff.  Therefore,  within  the  parking  study  area  scoped  by  the  BRA/BTD  and  analyzed 
for  this  Project,  there  has  been  a  net  loss  of  over  160  spaces  (since  1983)  which  will  be  partially 
offset  by  the  addition  of  the  89  new  spaces  on  the  Project  site. 

It  is  anticipated  that  the  usage  patterns  of  these  89  spaces  will  be  very  similar  to  the  existing 
spaces,  with  only  two  exceptions.  First,  educational  seminar  attendees  who  park  will  be  new  to 
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the  campus.  Second,  on  days  when  Red  Sox  games  are  held,  it  is  anticipated  that  the  number  of 
spaces  made  available  for  Red  Sox  parking  in  the  new  garage  will  be  limited  to  the  number  of 
spaces  available  now.  The  89  new  spaces  are  not  expected  to  be  used  for  Red  Sox  parking  since 
building  activities  are  likely  to  require  the  use  of  these  spaces. 

To  provide  a  conservative  estimate  of  the  Project's  future  trip  generating  characteristics,  the 
existing  vehicle  trips  to  and  from  the  site  were  increased  by  49  percent  on  non-Red  Sox  game 
days  to  reflect  the  increase  from  1 8 1  spaces  to  270  spaces.  As  a  result,  the  existing  464  daily  trips 
on  non-Red  Sox  game  days  will  grow  to  692  future  trips,  an  increase  of  228  daily  vehicle  trips. 

Similarly,  on  Red  Sox  game  days,  when  the  same  number  of  spaces  will  be  used  for  Red  Sox 
parking  as  today  (181),  it  is  estimated  that  the  Project  will  generate  1,024  trips,  again  an  increase 
of  228  trips  over  the  796  daily  vehicle  trips  that  are  estimated  to  now  occur  on  Red  Sox  game 
days. 

Using  this  method,  it  is  estimated  that  the  new  School  of  Management  project  will  add  a  total  of 
228  vehicle  trips  (114  entering  and  1 14  exiting)  to  the  roadway  network  at  this  location  on  a  daily 
basis.  Most  of  these  trips  already  occur  on  the  campus  roadway  network.  On  non-Red  Sox  game 
days,  most  of  these  new  trips  will  be  relocated  from  other  University-controlled  facilities  where 
employees  who  will  be  transferred  to  the  new  building  currently  park. 

Net  New  Peak  Hour  Traffic  to  the  Site 

As  described  in  the  preceding  section,  the  provision  of  89  net  new  parking  spaces  was  calculated 
to  result  in  an  increase  of  228  daily  vehicle  trips  to  the  site.  For  analysis  purposes,  it  was  assumed 
that  one-half  of  the  daily  entering  trips  will  occur  during  the  morning  peak  hour  and  one-half  of 
the  daily  exiting  trips  wdll  occur  in  the  evening  peak  hour.  This  is  summarized  in  Table  14-6  along 
with  daily  traffic  volumes,  and  shows  that  a  total  of  57  additional  vehicles  are  expected  to  enter 
and  exit  the  site  in  the  morning  and  evening  peak  hours,  respectively. 

It  should  be  noted  that  the  increases  described  above  were  computed  as  a  fimction  of  the  89  net 
new  parking  spaces  only,  not  the  proposed  building  program.  The  following  discussion  on  total 
traffic  generation  provides  an  assessment  of  all  traffic  generated  by  the  new  building. 
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Table  14-6 
Net  New  Traffic  Generation 

Time  Period 

Daily 

Morning  Peak  Hour 

Evening  Peak  Hour 

Enterine 

114 

57 

0 

Exiting 

114 

0 

57 

Total 

228 
57 
57 

Source:               Vanasse  Hangen  Bnistlin,  Inc. 

Total  School  of  Management  Trip  Generation 

Because  the  School  of  Management  and  other  academic  ofiBces  proposed  for  the  building  are 
currently  located  elsewhere  on  the  campus,  the  Project  is  anticipated  to  generate  only  a  negligible 
amount  of  new  traJBBc  for  the  University  as  a  whole.  Nevertheless,  it  is  useful  to  estimate  the  total 
number  of  person  trips  that  will  be  generated  by  uses  within  the  building.  To  understand  the 
Project's  impacts  (separate  from  the  analysis  of  parking  above),  the  following  analysis  was 
completed. 

Total  trip  generation  for  the  Project  (existing  plus  new  trips)  includes  an  estimate  of  all  person 
trips  to  and  from  the  Project  on  a  daily  basis.  According  to  University  estimates,  on  a  typical 
active  day  such  as  a  Wednesday,  when  the  most  classes  are  scheduled  and  when  an  Executive 
Training  Seminar  is  underway,  a  variety  of  groups  will  travel  to  and  from  the  building.  This  is 
shown  in  Table  14-7. 

As  shown,  it  is  estimated  that,  with  the  completion  of  the  Project,  4,560  person  trips  will  occur  at 
the  site  over  the  course  of  a  typical  active  weekday.  Using  information  on  the  travel  patterns  of 
students,  faculty,  and  staff  obtained  from  the  1986  Boston  University  Campus  Parking  Study''  and 
estimates  for  Executive  Training  Seminar  attendees,^  it  is  estimated  that  uses  in  the  building,  when 
complete,  will  generate  a  total  of  2, 125  daily  vehicle  trips.  Of  these,  only  about  80  trips  will 
actually  be  net  new  trips  to  the  campus  and  will  primarily  be  associated  with  the  Executive 
Training  Seminar  space.  ^  This  is  because  the  majority  of  users  of  the  Project  are  already  using 


7  Boston  University  Campus  Parking  Study.  Vanasse  Hangen  Bmstlin,  Inc.,  1986.  This  study  showed  that  23  percent  of  undergraduates,  73 
percent  of  graduate  students,  66  percent  of  staff  and  77  percent  of  facuhy  drive  to  the  campus  and  park  their  vehicles. 

8  Estimates  by  Vanasse,  Hangen,  Brustlin,  Inc.  assumed  that  50  percent  of  attendees  will  drive  and  park  with  one  person  per  vehicle  and  the 
rest  will  walk  or  take  public  transportation. 

9  This  figure  should  not  be  confused  with  the  previously-presented  calculation  of  228  net  new  vehicle  trips  generated  to/fix>m  the  project  site, 
based  on  the  availability  of  parking.  The  80  trips  are  estimated  to  be  net  new  to  the  campus  and  resuh  from  an  alternate  method  of 
forecasting  traffic  generatioa  The  more  conservative  228-trip  figure  has  been  used  to  assess  trafSc  impacts. 
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other  facilities  on  the  campus  and  will  simply  be  relocated  from  elsewhere  on  the  campus  to  this 
Project  site.  Appendix  D,  Transportation,  includes  information  as  to  how  the  trip  generation 
estimates  were  prepared. 


Table  14-7 

Total  Person-Trip  Generation  (Existing  and  New) 

Category                                  Total  Person  Trips/Dav  ("Two-  Wav') 

Undergraduate  Students 

2,200 

Graduate  Students 

900 

Administrative  Employees  and  Visitors 

700 

Academic  Employees  and  Visitors 

400 

Faculty  and  PhD  Students 

200 

Executive  Training  (80  participants) 

160 

TOTAL 

4,560 

Source:                Boston  University  and  Vanasse  Hangen  Bnistlin,  Inc. 

On  occasion,  the  Executive  Training  Seminar  space  will  be  used  to  its  capacity  (240  participants). 
At  the  rate  of  0.5  vehicle  trip  entering  and  0.5  vehicle  trip  exiting  per  participant  (assuming  50 
percent  drive  and  each  person  makes  one  entering  and  one  exiting  trip  per  day),  a  total  of  240 
vehicle  trips  will  occur,  requiring  approximately  120  parking  spaces.  These  full-attendance 
conferences  are  anticipated  to  occur  only  a  few  days  per  year  and  will  be  treated  in  a  manner 
similar  to  other  special  events  on  the  campus.  Special  arrangements  will  be  made  to 
accommodate  all  parkers  in  this  Project's  garage  and  in  several  other  facilities.  In  addition,  the 
Board  of  Trustees  holds  full  meetings  (75  people)  three  times  per  year.  Approximately  125 
additional  vehicle  trips  are  estimated  to  occur  when  these  meetings  are  held  (assuming  50  non- 
resident trustees  all  drive  (100  vehicle  trips)  and  half  of  the  other  attendees  drive  to  the  building 
from  other  parts  of  the  campus  (25  vehicle  trips)). 

Future  Trafllc  Conditions 

Background  Traffic 

As  described  in  the  methodology  section  of  this  chapter,  the  technique  used  to  determine  future 
traffic  volumes  differs  from  the  more  traditional  approach  used  in  other  transportation  impact 
studies.  With  the  Project  expected  to  generate  only  228  net  new  vehicle  trips  per  day  and  57  net 
new  vehicle  trips  in  each  of  the  peak  hours,  an  evaluation  of  future  traffic  conditions  would  not 
reflect  any  real  difference  over  existing  conditions. 
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Development  of  the  future  traffic  networks  involved  identifying  land  use  changes  expected  to  be 
completed  by  1997  as  well  as  other  factors  influencing  the  transportation  system  in  the  study  area. 
These  are: 

•  In  order  to  reflect  increased  travel  demands  generated  by  development  projects 
outside  the  study  area,  an  annual  growth  rate  of  0.5  percent  was  appUed  to  the 
through  traffic  movements  along  Commonwealth  Avenue,  the  B.U.  Bridge,  and 
Beacon  Street,  among  other  streets.  Recent  Metropolitan  Area  Planning  Council 
(MAPC)  employment  projections  for  Boston  were  examined  to  estimate  an  annual 
growth  rate.  The  data  revealed  that  a  small  annual  increase  in  employment  is 
expected  in  the  Boston  area  beyond  1991.  Based  on  the  data  available,  existing 
traffic  movements  at  each  analysis  location  were  increased  by  0.5  percent  per  year 
to  reflect  background  growth  from  developments  outside  the  study  area. 

•  The  899-925  Commonwealth  Avenue  development,  proposed  by  Boston 
University  in  1987,  is  expected  to  add  some  traffic  to  the  eastern  side  of  the 
campus.  This  Project  was  expected  to  be  completed  in  two  phases,  with  the  first 
phase  completed  in  1991  and  the  second  phase  completed  in  2001 .  Although  the 
Project  has  been  delayed,  for  the  purposes  of  this  analysis,  it  is  assumed  that  the 
first  phase  will  be  complete  prior  to  1997  and  the  second  phase  will  be  completed 
beyond  the  1997  time  fi-ame  for  this  study. 

•  The  Ohnsted  Plaza  development,  located  in  the  former  Sears  distribution  center  on 
Park  Drive,  will  also  impact  the  study  area.  Although  this  Project  is  delayed,  the 
full  development  of  this  Project  was  assumed  to  occur  prior  to  1997  and  is 
therefore  included  in  the  future  analysis. 

•  It  is  anticipated  that  overall  employment  at  the  University's  Charles  River  campus 
will  continue  to  grow  at  a  rate  similar  to  the  past  decade.  In  that  time.  University 
employment  increased  approximately  0.9  percent  per  year,  fi-om  4,609  employees 
in  1982  to  5,071  employees  in  1992.  Applying  a  similar  growth  rate  to  1997  yields 
an  employee  population  of  5,296,  an  increase  of  225  employees.  Applying  factors 
such  as  the  location  of  employment,  percent  traveling  by  automobile,  and  peak 
arrival  factors,  this  translates  to  a  total  of  66  net  new  vehicle  trips  that  would 
occur  in  either  or  both  of  the  study  area  intersections.  These  trips  were  distributed 
to  one  of  three  parking  facilities  excluding  the  site  (the  Bay  State  Road  lot,  the  700 
Commonwealth  Avenue  garage,  and  the  Bridge  lot  located  on  University  Road). 
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Trip  Distribution  and  Assignment 

The  distribution  and  assignment  of  vehicle  trips  to  the  study  area  roadway  network  is  a  function 
of  the  available  parking  supply,  travel  patterns,  and  travel  distances  to  and  from  a  particular  site. 
To  assess  impacts  on  study  area  roadways,  vehicle  trips  generated  by  the  proposed  background 
developments  in  the  study  area  and  vehicle  trips  generated  by  the  new  School  of  Management 
were  distributed  to  the  roadway  system.  This  distribution  was  based  primarily  on  joumey-to- 
work  data  from  surveys  conducted  at  Boston  University  in  1985  and  1988.  The  patterns  for 
distributing  trips  to  the  regional  highway  system  are  given  in  Table  14-8.  Assignments  to  specific 
roadways  are  based  on  the  location  of  the  site,  local  roadway  circulation,  and  connections  to  the 
regional  highway  system. 

Figures  14-10  and  14- 11  present  the  1997  morning  and  evening  peak-hour  traffic  volumes, 
respectively    These  volumes  were  used  to  complete  the  future  intersection  LOS  analysis. 


Table 

14-8 

Vehicle  Trip  Distribution 

Route  and  Direction 

Percent 

Massachusetts  Turnpike 

22 

Boston  University  Bridge 

22 

Route  1-93  North 

14 

Route  1-93  South 

19 

Route  1  North 

7 

Local  Routes 

16 

TOTAL 

100 

Source:               Boston  University  Employee  Surveys 

Intersection  Levei-of-Service  Analysis  Results 

Analysis  procedures  for  determining  future  intersection  Levels-of-Service  are  based  on  the  HCM; 
as  described  in  the  Existing  Conditions  section  of  this  chapter.  As  explained  previously, 
intersection  Levels-of-service  A  through  D  are  considered  acceptable  in  urban  areas,  while  LOS  E 
and  F  are  considered  deficient.  Table  14-9  provides  a  summary  of  signalized  intersection  analysis 
results  for  Existing  and  1997  Future  No-Build  and  Build  conditions.  As  shown,  at  the 
intersection  of  Commonwealth  Avenue  with  Blandford  and  Sherbom  Streets,  the  LOS  remains 
unchanged  between  existing  and  fiiture  conditions.  At  the  intersection  of  Commonwealth  Avenue 
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with  Beacon  Street  and  Brookline  Avenue  (Kenmore  Square),  the  LOS  declines  from  D  in  the 
morning  peak  hour  to  E  under  No-Build  conditions  and  remains  unchanged  from  No-Build  to 
Build  conditions.  During  the  evening  peak  hour,  the  LOS  remains  unchanged  in  the  evening  peak 
hour  from  existing  to  future  conditions,  both  No-Build  and  Build  (LOS  C). 

The  decline  in  LOS  in  Kenmore  Square  in  the  morning  peak  hour  in  the  future  condition  is  the 
result  of  mcreased  traffic  associated  with  background  traffic  growth  and  other  factors  not  related 
to  the  new  School  of  Management  project,  such  as  the  Olmsted  Plaza  and  899-925 
Commonwealth  Avenue  developments. 

Even  though  the  traffic  analyses  indicated  a  change  in  level  of  service  (LOS)  at  Kenmore  Square 
from  D  to  E  during  the  AM  peak  hour  between  existing  and  no-build,  and  part  of  the  assumed  no- 
build  background  development  included  the  University's  Armory  project,  the  change  in  LOS 
resuhs  from  the  technicality  of  jumping  from  the  high  end  of  LOS  D  into  the  low  end  of  LOS  E. 
This  is  an  imperceptible  change  in  volume-to-capacity  ratio  from  0.86  to  0.89. 
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BOSTON  UNIVERSITY 
SCHOOL  OF  MANAGEMENT 


1997  AM  Peak  Hour  BuUd 
Condition  Traffic  Volumes 


Figure  14-10 
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BOSTON  UNIVERSITY 
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1997  PM  Peak  Hour  Build 
Condition  Traffic  Volumes 


Figure  14-11 
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Table  14-9 
Existing  and  Future  Level-of-Service  -  Signalized  Intersections 

Intersection                                 ^ 

Morn 

//C* 

0.48 

ing  Peak  Hour 

Delav**      LOS*** 

8              B 

Evening 

V/C 

0.62 

Peak  Hour 

Delav         LOS 

12               B 

Existing  Conditions 

Commonwealth  Ave.  and 
Sherbom  St./Blandford  St. 

Commonwealth  Ave ,  Beacon 
St.,  and  Brookline  Ave. 

0.86 

36              D 

0.83 

21               C 

Future  No-Build  Conditions  (1997) 

Commonwealth  Ave.  and                0.49 
Sherbom  St./Blandford  St. 

8              B 

0.65 

12               B 

Commonwealth  Ave.,  Beacon 
St.,  and  Brookline  Ave. 

0.89 

43              E 

0.90 

23               C 

Future  Build  Conditions  (1997) 

Commonwealth  Ave.  and 
Sherbom  St./Blandford  St. 

0.50 

9              B 

0.66 

12               B 

Commonwealth  Ave.,  Beacon 
St.,  and  Brookline  Ave. 

0.89 

43              E 

0.90 

23               C 

*        Volume-to-capacity  ratio. 
**        Average  stopped  delay  per  vehicle  (in  seconds). 
***        Level-of-Service. 

Source:             Vanasse  Hangen  Brasilia,  Inc. 

Traffic  Impacts  for  Nine  Story  Building 

As  noted  earlier,  two  different  methods  were  used  to  estimate  the  net  new  daily  vehicle  traffic 
associated  with  the  Project.  One  was  based  on  the  number  of  new  parking  spaces  to  be  located 
on  the  site.  The  other  started  with  an  estimate  of  person  trips  associated  with  the  Project,  then 
applied  modal-use  factors  to  identify  vehicle  trips.  The  more  conservative  (higher)  estimate 
resulted  from  the  first  approach  and  was  used  to  analyze  traffic  impacts  within  the  study  area. 
Even  though  the  analysis  was  on  the  conservatively  high  side,  estimated  traffic  impacts  were  very 
small  at  the  two  analyses  locations  selected  by  the  Boston  Transportation  Department,  including 
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Kenmore  Square.  The  analysis  condition  was  for  a  ten  story  building.  Even  though  the  Project 
has  now  been  reduced  to  nine  stories,  the  estimate  of  traffic  impacts  remains  the  same  since  it  is 
based  on  the  increase  in  parking  spaces  on-site  rather  than  the  square  footage  of  the  building. 
Further,  the  reduction  of  impacts  would  remain  very  small  with  the  nine  story  building. 
Therefore,  the  traffic  analysis  has  not  been  redone  and  no  change  in  impacts  is  suggested  for  the 
Project.  The  original  estimate  can  still  be  categorized,  however,  as  conservatively  high. 

Future  Parking  Conditions 

Project  Parking  Plan 

The  new  School  of  Management  project  plan  includes  the  construction  of  a  270-space  three-level, 
below-grade  parking  garage  on  the  site.  This  will  increase  the  on-site  parking  supply  by  89 
spaces.  The  parking  within  the  Project  will  largely  serve  the  activities  within  the  building.  These 
spaces  will  be  used  to  accommodate  those  who  now  park  in  nearby  facilities  such  as  the  700 
Commonwealth  Avenue  garage,  the  Bay  State  Road  lot,  and  other  parking  areas,  plus  provide 
some  parking  for  Executive  Education  Seminar  attendees.  Some  current  parkers  on  the  site  are 
faculty,  staff",  or  students  at  existing  School  of  Management  facilities  located  nearby.  They  will 
continue  to  park  on-site.  Other  current  on-site  parkers  are  affiliated  Avith  other  University 
programs.  It  is  likely  that  there  will  be  a  switch  of  space  usage  between  these  parkers  and  School 
of  Management  personnel.  In  others  words,  current  School  of  Management  people  who  are  now 
parking  in  various  off'-site  facilities  will  shift  to  on-site  spaces,  while  current  site  parkers  not 
afi&liated  with  the  School  of  Management  will  switch  to  those  ofF-site  spaces.  As  mentioned 
previously,  the  net  additional  spaces  are  not  expected  to  be  used  to  provide  additional  parking  for 
Red  Sox  fans.  It  is  anticipated  that  the  same  level  of  Red  Sox-related  parking  that  currently 
occurs  on  the  site  will  continue  to  occur  in  the  future.  A  plan  illustrating  the  parking 
configuration  within  the  Project  garage  is  presented  in  Chapter  2.0,  Project  Description. 

Project  Parking  Demand 

The  parking  facilities  included  in  the  Project  will  largely  serve  the  activities  on-site.  The  Project  is 
not  anticipated  to  result  in  any  significant  increase  in  parking  demand  except  on  days  when 
training  seminars  are  occurring.  It  is  important  that  the  Project  parking  balance  several  concerns. 
It  must  accommodate  activities  associated  with  the  Project  in  a  way  that  does  not  create 
undesirable  on-street  parking  problems  in  adjacent  neighborhoods  and  also  promotes  the  use  of 
public  and  alternative  transportation  modes.  Since  there  has  been  a  loss  of  parking  spaces  in  the 
area  over  recent  years,  there  is  added  pressure  to  adequately  accommodate  on-site  activities 
associated  with  the  Project. 

The  need  for  the  89  additional  spaces  is  associated  with  two  factors.  First,  the  Project  includes 
one  new  use,  the  Executive  Education  Center,  which  on-site  parking  needs  to  address.  Estimates 
mdicate  that  up  to  120  parking  spaces  would  be  required  on  those  occasions  when  the  Center  is 
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fully  utilized.  The  89-space  increase  will  help  meet  part,  but  not  all,  of  this  need.  Secondly, 
according  to  information  on  parking  demands  for  this  area  of  the  campus,  virtually  all  of  the 
University's  existing  spaces  are  in  demand  throughout  the  day.  This  is  particularly  true  of  the 
existing  on-site  spaces  which  fill  in  the  morning  and  remain  occupied  for  most  of  the  day.  This  is 
not  surprising  in  light  of  the  loss  of  162  parking  spaces  over  recent  years.  Thus,  the  space 
increase  can  also  be  viewed  as  a  response  to  the  current  tight  parking  supply  situation  on  the 
campus. 

The  270  parking  spaces,  then,  do  not  reflect  a  design  for  maximum  possible  demand  but  reflect  a 
balance  of  Project  demands  and  is  also  in  keeping  with  the  University's  goal  to  encourage  both 
protection  of  adjacent  neighborhoods  and  the  use  of  public  transportation. 

It  may  be  noted  that  a  two-level  below-grade  parking  design  was  investigated  for  the  Project. 
This  option  created  several  problems.  It  would  have  ehminated  approximately  100  parking  spaces 
from  the  Project  resulting  in  the  net  loss  of  approximately  81  parking  spaces  from  the  existing  181 
on-site  parking  supply.  The  170  parking  space  design  would  not  adequately  accommodate 
Project  uses  and  would  further  contribute  to  the  overall  parking  deficit  in  the  area.  Furthermore, 
it  would  have  created  serious  structural  inefficiencies  in  the  building  design. 

Future  Public  Transportation  Conditions 

Once  again,  because  the  Project  will  not  result  in  the  addition  of  new  students  or  faculty,  and  only 
a  minimal  number  of  employees,  only  a  negligible  number  of  new  transit  trips  to  the  campus  are 
anticipated.  The  Project  will  affect  transit  services  through  a  change  in  the  primary  stop  used  by  a 
substantial  number  of  students.  The  existing  School  of  Management  is  located  closest  to  the  B.U. 
East  MBTA  station  on  the  Green  Line.  The  Project  is  served  by  the  Sherbom  Street  station,  one 
station  to  the  east.  Since  the  B.U.  East  station  is  currently  more  heavily  used  than  the  Sherbom 
Street  station,  the  relocation  of  a  large  number  of  transit  riders  one  stop  to  the  east  balances  out 
the  use  of  these  two  stops  and  could  benefit  transit  operations  by  reducing  the  dwell  time  at  the 
B.U.  East  station.  Obviously,  the  dwell  time  at  Sherbom  Street  wiU  increase. 

Based  upon  the  person-trip  calculations  presented  earlier  in  this  chapter,  the  new  School  of 
Management  is  forecast  to  generate  a  total  of  750  transit  trips  per  day.  Less  than  100  of  these 
trips  will  be  new  to  the  Charles  River  campus  (mostly  on  the  Green  Line)  and,  therefore,  the 
impacts  on  transit  operations  will  be  negligible. 

Concerning  the  impact  of  site-related  traffic  operation  on  MBTA  services,  the  proposed  garage 
will  have  a  single  entrance,  consolidating  operations  into  one  location.  Motorists  will  enter  a 
driveway  with  ample  queuing  space  for  vehicles  to  use  access  cards  or  pass  an  attendant.  This  is 
not  anticipated  to  have  a  negative  impact  on  traffic  operations  on  Commonwealth  Avenue.  In 
addition,  it  is  expected  that  the  increase  in  parking  spaces  will  result  in  no  more  than  57  additional 
vehicles  entering  the  garage  during  the  peak  hour,  an  average  of  about  one  car  per  minute.  Since 

Transportation  14-49 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 

the  MBTA  operates  buses  every  9  minutes  along  this  section  of  Commonwealth  Avenue  during 
the  peak  hour,  significant  impacts  on  bus  operations  are  not  anticipated. 

Future  Pedestrian  Conditions 

As  described  previously,  the  Project  is  expected  to  generate  a  total  of  4,560  person-trips  per  day 
(two-way)  with  most  of  these  occurring  via  the  street-level  entrances  to  the  building.  The  Project 
is  expected  to  have  a  positive  benefit  on  pedestrian  travel,  however,  due  to  the  consolidation  of 
several  facilities  into  one  building.  Offices  for  the  School  of  Management  are  currently  located  in 
five  separate  buildings.  Classes  are  held  in  three  additional  buildings.  The  library  for  the  school  is 
in  yet  another  location.  The  administrative  offices  proposed  for  the  upper  floors  of  the 
development  are  currently  located  in  seven  different  buildings.  By  consolidating  these  uses  into  a 
single  location,  fewer  pedestrian  trips  into  and  out  of  campus  buildings  are  expected.  Those  trips 
that  do  occur  are  likely  to  be  accommodated  on  the  existing  sidewalks  and  crosswalks  adjacent  to 
the  building. 

Loading 

The  Project  will  be  served  by  three  loading  docks  located  in  the  alley  behind  the  site.  The 
configuration  of  the  loading  area  is  illustrated  in  Chapter  2.0,  Project  Design.  DeUveries  to  the 
building  will  occur  throughout  the  day.  Food-related  deliveries  will  likely  be  coordinated  with  the 
adjacent  Boston  University  dormitory  building,  served  by  the  same  alley.  Other  deliveries  will 
occur  in  similar  fashion  to  the  rest  of  the  campus. 

Because  the  Project  largely  contains  classroom  and  related  academic  fianctions,  it  requires  less 
supplies  and  will  generate  fewer  goods  than  other  commercial  buildings.  Therefore,  the  loading 
dock  needs  to  adequately  service  the  Project  are  less  than  what  might  be  required  for  other 
commercial  buildings  of  a  similar  size.  Furthermore,  service  and  delivery  activities  for  the  Project 
can  be  coordinated  with  similar  activities  campus-wide  allowing  more  flexibihty  in  management  of 
these  activities  than  would  typically  be  aflForded  other  buildings. 

14.7   CONSTRUCTION  IMPACTS 

Project  construction  is  to  occur  in  several  stages  during  a  28-month  period  beginning  in  the  spring 
of  1994.  The  scheduling  of  the  construction  period  serves  to  reduce  daily  truck  volumes  and 
construction  worker  trips.  See  Chapter  1 1.0,  Construction  Impacts,  for  fiirther  discussion  on 
construction  activities. 
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Construction  Worker  Trip  Generation  and  Parking 

A  peak  daily  workforce  of  between  100  and  120  workers  is  expected,  although  the  number  of 
workers  required  during  the  construction  period  will  vary.  Trip  generation  by  construction 
workers  is  a  direct  function  of  employment  levels.  It  is  also  likely  that  a  high  percentage  of 
workers  vwll  use  public  transportation  because,  consistent  with  the  Mayor's  Executive  Order  of 
1985,  it  is  expected  that  at  least  50  percent  of  the  construction  workers  will  reside  in  Boston, 
where  use  of  public  transportation  is  highest.  To  further  encourage  use  of  pubhc  transportation, 
the  University  will  subsidize  MBTA  passes  for  construction  workers  for  the  duration  of  Project 
construction.  This  will  help  mitigate  potential  traffic  and  parking  impacts  during  construction. 

Assuming  that  66  percent  of  the  construction  workers  commute  by  automobile  (the  same  rate  of 
automobile  use  as  University  employees),  at  the  peak  workforce  level,  construction  workers  will 
generate  132  vehicle  trips  between  6:30  and  7:00  AM  and  again  between  4:00  and  4:30  PM. 

Parking  for  construction  workers  will  be  available  in  the  commercial  lots  in  the  vicinity  of  the  site. 
Due  to  the  timing  and  relatively  small  number  of  vehicle  trips  and  the  variety  of  parking  locations 
expected  to  be  used,  no  significant  impact  to  the  area  roadway  system  is  anticipated. 

Construction  Vehicle  Routings  and  Deliveries 

Specific  truck  routes  will  be  developed  with  the  Boston  Transportation  Department  through  a 
Construction  Management  Plan  for  this  Project.  Generally,  the  construction  managers  work  wdth 
the  Boston  Transportation  Department  to  select  routes  to  minimize  impacts  on  local  streets  and 
make  maximum  use  of  available  regional  highways.  The  exact  source  locations  of  construction 
materials  is  not  known  at  this  time,  but  it  is  expected  that  all  deliveries  will  access  the  site  via 
Commonwealth  Avenue  and  Sherbom  Street.  Police  detail  for  traffic  and  safety  management  will 
be  provided  as  needed.  As  with  the  899-925  Commonwealth  Avenue  development,  construction 
vehicles  will  be  discouraged  from  using  neighborhood  streets  to  access  or  egress  the  Project  site. 

Construction  Staging 

Any  use  of  public  street  or  sidewalk  space  for  construction  staging  requires  a  street  occupancy 
permit.  It  is  generally  required  that  developers  exhaust  all  on-site  staging  opportunities  before  a 
street  occupancy  permit  is  granted.  It  is  also  generally  required  that  adequate  provisions  for  safe 
pedestrian  movement  be  provided.  This  is  particularly  important  in  areas  where  high  pedestrian 
volumes  are  present. 

Construction  staging  for  the  Project  will  be  located  on-site  and  also  at  620  Commonwealth 
Avenue,  a  previous  construction  staging  area.  It  is  anticipated  that  the  construction  oflBce  and 
some  materials  be  located  at  620  Commonwealth  Avenue. 
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Constmction  of  the  Project  will  require  a  street  occupancy  permit  which  includes  on-street 
parking  spaces  adjacent  to  the  site.  The  pedestrian  fencing  and  walkway  will  not  encroach  onto 
the  travel  lanes  along  Commonwealth  Avenue  or  Sherbom  Street  and  should  not  impede  traffic 
flow. 

Conclusion 

Project  construction  activities  will  require  careful  monitoring  and  mitigation  to  maintain  traffic 
and  pedestrian  flows  adjacent  to  the  site.  With  appropriate  mitigation  measures,  the  construction 
impacts  on  the  area's  transportation  system  can  be  kept  to  a  minimum. 

14.8    TRANSPORTATION  MITIGATION  PLAN 

The  new  School  of  Management  development  is  forecast  to  have  a  negligible  impact  on  the 
transportation  system  on  Commonwealth  Avenue.  This  is  a  direct  result  of  the  fact  that  the 
development  is  a  consolidation  of  existing  facilities  into  one  building.  This  consolidation  will  not 
result  in  the  addition  of  students  or  faculty  and  will  add  only  a  small  number  of  new  employees. 
Those  who  will  travel  to  the  Project  site  in  the  future  are  already  traveling  to  the  University 
campus. 

Despite  the  lack  of  significant  impacts,  the  University  has  prepared  a  package  of  mitigation 
strategies  that  is  responsive  to  the  City  of  Boston  Transportation  Access  Plan  requirements.  The 
strategies  described  in  this  section  reflect  the  proponent's  understanding  that  most  of  the  specific 
strategies  outlined  herein  will  be  included  in  a  Transportation  Access  Plan  Agreement  (TAP A) 
between  the  proponent  and  the  City  of  Boston.  Many  of  the  strategies  identified  herein  are  the 
same  types  of  general  demand-management  strategies  identified  in  the  TAP  A. 

Each  strategy  has  been  classified  into  one  of  the  following  categories: 

Travel  demand  management 
Vehicle  access  and  circulation 
PubUc  transportation 
Pedestrian  access  and  circulation 
Transportation  Coordination 
Construction  traffic  management 
Monitoring  program 

The  following  sections  briefly  describe  each  of  the  mitigation  measures  and  the  probable 
responsibility  and  timing  of  their  implementation. 
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Travel  Demand  Management 


Reducing  the  amount  of  traffic  generated  by  the  University  in  general  is  a  key  element  of  the 
mitigation  strategy.  Boston  University  has  developed  an  extensive  series  of  travel  demand 
reduction  strategies  which,  although  not  development-related,  address  these  conditions.  When 
integrated  into  a  comprehensive  transportation  management  strategy,  travel  demand  management 
can  reduce  automobile  usage  and  potentially  lessen  the  need  for  physical  improvements  to 
roadways. 

The  following  measures  are  designed  to  reduce  the  number  of  vehicle  trips  to  the  area  during  peak 
commuting  hours  and  on  a  daily  basis. 

Ridesharing 

Ridesharing,  where  commuters  participate  in  carpools  and  vanpools,  decreases  the  number  of 
vehicles  using  area  roadways,  thereby  reducing  congestion,  air  pollution,  and  fiiel  consumption. 
The  University  will  continue  to  support  the  following  two  ridesharing  incentives: 

•  Computerized  Rideshare  Program  -  The  Commonwealth  of  Massachusetts, 
through  the  funding  of  a  private,  non-profit  corporation  (CARAVAN  for 
Commuters,  Inc.),  has  developed  a  computerized  transportation  ride-matching 
network  called  RideSource.  RideSource  matches  commuters  to  carpools, 
vanpools,  and  public  transportation  options  through  an  extensive  data  base.  This 
computerized  tool  greatly  assists  in  the  formation  of  new  carpools  and  vanpools  by 
making  data  available  to  employees  about  the  residence  location  and  travel  times 
of  other  commuters  who  might  share  a  ride.  The  University's  data  base  on 
employees  and  students  can  be  used  in  the  same  manner  that  the  RideSource  data 
base  is  used.  Because  the  University  is  a  large,  independent  institution  with  an 
existing  data  base,  a  computerized  ridesharing  program  can  be  developed 
exclusively  for  University  employees  and  students.  While  this  program  would  be 
independent  of  the  RideSource  network.  Caravan  could  provide  advice  and 
consultation  on  the  University's  program  development. 

•  Publicity  Campaign  -  In  addition  to  organizing  a  computerized  matching  program, 
the  University  will  continue  to  make  promotional  materials  on  ridesharing  available 
to  all  employees  and  commuting  students. 

Public  Transportation  Promotion 

An  effective  way  to  reduce  vehicular  traffic  is  to  strongly  encourage  employees  and  students  to 
use  public  transportation  as  a  means  of  traveling  to  work.  The  campus  is  well  served  by  public 
transportation,  including  the  MBTA  Green  Line,  two  MBTA  bus  lines,  and  the  University's  own 
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shuttle  bus  service.  The  University  will  continue  to  encourage  and  promote  transit  usage  by 
continually  updating  transit  service  schedule  information,  assisting  commuters  with  route 
planning,  and  publicizing  current  transit  system  news. 

Bicycle  Transportation 

The  University  recognizes  the  positive  traffic  reduction  benefits  from  encouraging  the  use  of 
bicycle  transportation  for  traveling  to  the  site.  As  part  of  the  University  environment,  many 
students  currently  use  bicycles  to  travel  to  and  from  classes.  To  further  encourage  this,  the 
University  supports  the  oflFering  of  special  courses  for  the  University  community  to  encourage 
greater  bicycle  usage  and  to  teach  safe  riding  techniques. 

The  University  will  also  provide  secure  and  convenient  bicycle  storage  racks  on  the  site  within  the 
new  School  of  Management  project. 

Variable  Work  Hours 

Currently,  the  University  encourages  variable  work  hours  for  its  employees.  Because  of  various 
class  times  and  extracurricular  events,  faculty  and  staff  work  schedules  vary  from  day  to  day.  The 
University  will  continue  to  support  flexible  work  hours  of  faculty  and  staff  in  an  effort  to  reduce 
peak-hour  travel  demands. 

Transit  Passes 

The  University  currently  sells  MBTA  transit  passes  at  the  ticket  office  on  the  second  floor  of  the 
George  Sherman  Student  Union.  Passes  are  sold  to  University  employees,  students,  and  the 
community  on  the  last  five  working  days  of  each  month  between  9:00  AM  and  5:00  PM. 
Expanded  hours  of  operation  will  enhance  the  convenience  of  purchasing  transit  passes  at  this 
location.  The  University  will  also  sell  MBTA  passes  at  the  Project  site  to  serve  those  students 
and  employees  who  live  or  work  in  the  east  Campus  area. 

Vehicle  Access  and  Circulation 

Traffic  Signal  Operations 

The  traffic  signals  along  Commonwealth  Avenue  are  part  of  the  computerized  system  operated  by 
the  Boston  Transportation  Department.  The  success  of  this  system  in  improving  traffic 
operations  is  evidenced  in  the  better  level  of  service  observed  in  Kenmore  Square  than  was  noted 
in  previous  studies,  including  the  899-925  Commonwealth  Avenue  Final  EIR/PIR.  This  is  a  direct 
result  of  changes  to  the  timing  and  phasing  of  the  traffic  signals.  As  traffic  volumes  change  in  the 
future,  it  is  recommended  that  the  Boston  Transportation  Department  modify  the  timing  of  the 
signals  along  Commonwealth  Avenue  to  respond  to  these  changes.  The  University  will  assist  the 

Transportation  14-54 


FINAL  PIR 

SCHOOL  OF  MANAGEMENT 


Boston  Transportation  Department  by  reporting  any  specific  traffic  congestion  problems  that 
occur  in  order  that  adjustments  can  be  made. 

Driveway  Consolidation 

The  construction  of  the  Project  parking  garage  will  include  a  single  curbcut  to  serve  the  site.  This 
will  serve  to  consolidate  the  existing  five  curbcuts  into  one  location  and  will  reduce  potential 
traffic  conflicts  on  Commonwealth  Avenue. 

Enforcement  of  Existing  Traffic  and  Parking  Regulations 

The  University  contributes  to  the  City's  efforts  to  enforce  the  posted  traffic  and  parking 
regulations  in  and  around  the  Boston  University  campus,  which  improves  traffic  flow  in  the  area. 

Public  Transportation 

The  public  transportation  system  along  Commonwealth  Avenue  is  a  critical  component  of  the 
University's  transportation  system.  As  part  of  its  commitment  to  transit,  the  University  helps 
maintain  the  median  strip  serving  the  MBTA  between  Babcock  Street  and  Kenmore  Square  with 
daily  removal  of  litter  and  graffiti  along  the  length  of  the  tracks,  snow  removal  along  access 
ramps,  and  maintenance  of  bus  stops  along  Commonwealth  Avenue.  This  maintenance  program 
will  continue. 

The  MBTA  continues  to  study  a  circumferential  transit  route  to  improve  public  transportation 
connections  to  non-downtown  locations  such  as  Boston  University.  In  the  draft  report  for  that 
study,  the  desirability  of  a  transit  line  fi-om  Charlestown  to  South  Boston  by  way  of  Cambridge, 
Boston  University,  Roxbury,  and  Dorchester  was  identified.  Although  no  target  date  for 
construction  has  been  set,  and  no  funding  has  been  made  available,  the  University  remains  fully 
supportive  of  a  circumferential  transit  line. 

Pedestrian  Access  and  Circulation 

The  following  strategies  are  intended  to  enhance  the  pedestrian  environment  both  adjacent  to  and 
on  the  Project  site. 

Pedestrian  Signage 

A  key  element  that  ties  many  of  the  mitigation  plan's  physical  elements  together  is  a  development- 
related  pedestrian  signage  program.  Signage  will  be  used  to  direct  pedestrians  to  and  fi'om  public 
transportation  services  and  to  guide  pedestrians  to  major  attractions  on  the  campus. 
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Handicapped  Access 

The  University  is  committed  to  providing  a  circulation  pattern  for  the  development  site  that  is 
barrier  free,  allowing  free  movement  by  individuals  with  physical  disabilities.  Elevators,  ramps, 
and  indoor  handicapped-accessible  parking  are  to  be  provided  in  the  building  program. 

Landscape  Improvements 

The  University  proposes  to  add  landscaping  to  improve  the  aesthetic  and  visual  environment  of 
the  development  and  to  provide  a  more  comfortable  environment  for  pedestrians.  This  is 
illustrated  in  Chapter  3.0,  Urban  Design.  Landscaping  and  street  fiimiture  are  also  designed  to 
promote  pedestrian  safety  and  discouraging  "jay-walking." 

Pedestrian  Safety 

As  described  in  the  Existing  Conditions  section  of  this  chapter,  the  University  has  been  working 
closely  with  the  Boston  Transportation  Department  and  the  MBTA  to  improve  pedestrian  safety 
on  its  Charles  River  Campus.  The  MBTA  and  the  Boston  Transportation  Department  have 
agreed  to  address  a  problem  on  the  west  end  of  the  Boston  University  campus  by  closing  one  of 
the  two  existing  breaks  in  the  median  on  Commonwealth  Avenue  at  the  intersection  with  Gaflfiiey 
and  Pleasant  Streets.  This  closure  will  take  place  on  a  temporary  basis  at  first  to  test  the  results. 
If  successful,  the  closure  will  become  permanent.  The  University  is  currently  working  with  the 
MBTA  to  design  and  implement  additional  safety  features  at  the  Blandford  Street  trolley  stop 
such  as  a  barrier  and  shelter  configuration  which  would  discourage  jaywalking  across 
Commonwealth  Avenue. 

Transportation  Coordination 

Master  Plan  Update 

Boston  University  and  the  City  of  Boston  agree  that  an  update  of  the  Transportation  Master  Plan 
should  be  prepared  in  conjunction  with  the  1996  Campus  Master  Plan  prior  to  renewal. 
However,  the  new  School  of  Management  project,  which  will  involve  space-reallocation,  will 
result  in  minor  transportation  impacts  within  the  Project's  study  area  and  will  not  inhibit  master 
planning  update  efforts  in  the  future. 

Continuing  Cooperative  Effort  with  the  City  of  Boston 

Boston  University  has  always  worked  closely  and  cooperatively  with  the  City  of  Boston  in  trying 
to  promote  safe  and  efficient  transportation  and  parking  systems  for  the  campus  and  for  the  street 
system  providing  access  to  the  University's  facilities.  Transportation  improvements  have  either 
been  implemented  by  the  University  on  its  own  initiative  or  proposed  as  mitigation  in  connection 
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with  major  development  projects  such  as  the  Commonwealth  Armory.  Nevertheless,  issues 
remain  to  be  discussed  and  resolved,  not  necessarily  as  part  of  the  School  of  Management  project, 
but  rather  in  a  more  global,  campus  wide  sense.  Among  these  issues  are  Kenmore  Square  traflBc 
and  circulation,  pedestrian/traSic  conflicts  at  the  B.U.  Bridge/Commonwealth  Avenue 
intersection,  and  pedestrian  safety  in  general  throughout  the  entire  campus.  On  the  latter  issue, 
the  DPIR  documented  efforts  made  by  the  University  in  1992  to  form  a  task  force  with  the 
Boston  Transportation  Department  and  to  collect  and  interpret  information  that  would  be  useful 
in  identifying  causes  and  potential  solutions  to  this  problem.  The  University  is  committed  to 
continue  its  cooperative  effort  with  the  City  to  seek  and  implement  acceptable  solutions  to  these 
issues. 

Construction  Traffic  Management 

An  important  element  of  the  transportation  mitigation  plan  is  the  creation  of  effective  measures 
designed  to  safely  accommodate  vehicular  and  pedestrian  traflBc  flow  during  the  development's 
construction  phase.  The  University  is  committed  to  working  with  the  Boston  Transportation 
Department  to  address  construction  impacts.  Summarized  below  are  several  measures  that  the 
University  and  the  construction  contractors  will  incorporate  into  the  construction  mitigation 
program  at  the  site.  The  University  will  make  certain  that  these  commitments  are  enforced. 

Construction  Traffic  Management  Plan 

The  University  will  develop  a  construction  traflBc  management  plan.  It  will  detail  the  specific 
procedures  to  be  followed  by  the  University  and  the  construction  contractors  during  each  major 
construction  phase    The  University  will  subsidize  construction  worker  MBTA  passes  for  the 
duration  of  the  construction  period. 

Designated  Truck  Routes 

Designated  truck  routes  will  be  established  to  govern  how  trucks  reach  the  site.  As  discussed 
earher,  the  intent  of  this  mitigation  strategy  is  to  restrict  trucks  to  major  arteries  and  prohibit  the 
use  of  residential  streets.  The  truck  routing  plan  will  be  designed  to  protect  nearby  residential 
neighborhoods  south  and  east  of  the  site.  Enforcement  of  these  restrictions  will  be  the 
responsibility  of  the  primary  contractor  and  each  subcontractor.  The  roadways  in  the  area  that 
trucks  will  be  allowed  to  use  include  Commonwealth  Avenue,  the  Boston  University  Bridge, 
Brighton  Avenue,  and  Harvard  Avenue.  Construction  trucks  will  be  discouraged  fi"om  using  Bay 
State  Road. 

Covered  Pedestrian  Walkways 

Secure  fencing,  staging,  and  bracing  will  be  provided  in  areas  affected  by  each  phase  of 
construction  to  protect  nearby  pedestrian  and  vehicular  traflBc  and  to  improve  safety.  The 
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location  of  gate  entrances  into  each  constmction  area  will  be  determined  jointly  with  the  Boston 
Transportation  Department. 

On-Site  Storage  Areas  for  Construction  Materials 

The  construction  contractor  will  be  required  to  establish  lay-down  and  storage  areas  to  minimize 
area  disruption  and  confusion.  The  majority  of  the  construction  activity  will  be  confined  to  the 
site,  although  the  sidewalk  and  parking  lanes  in  front  of  the  site  will  be  used  during  the 
construction  process.  The  movement  of  materials  wall  be  carefully  planned  to  minimize  disruption 
of  adjacent  businesses. 

Truck  Waiting  Areas 

Truck  waiting  areas  will  be  designated  to  avoid  creating  impacts  on  nearby  residential  areas. 
There  appears  to  be  ample  room  at  the  site  to  temporarily  store  trucks  until  needed. 

Police  Officer  Traffic  Management 

Police  officer  traffic  control  may  be  necessary  through  some  phases  of  construction.  The  need  for 
police  officers  will  be  determined  jointly  with  the  Boston  Transportation  Department  and 
provided  as  required.  Detail  officers  on  assignment  in  the  construction  zone  will  be  responsible 
for  maintaining  a  safe  and  orderly  flow  of  vehicles  and  pedestrians,  as  well  as  responding  to  any 
unanticipated  events. 

Monitoring 

To  minimize  the  amount  of  automobile  use  to  the  site,  it  is  desirable  to  increase  the  number  of 
trips  by  public  transportation  and  to  increase  the  vehicle  occupancy  rate  of  those  vehicles 
traveling  to  the  site.  These  factors  serve  as  a  basis  for  establishing  a  set  of  goals  for  the 
development.  The  University  is  committed  to  arriving  at  a  reasonable  set  of  demand  reduction 
goals. 

The  University  will  monitor  development-generated  transportation  and  parking  characteristics. 
This  will  include  the  designation  of  a  liaison  who  wdll  work  with  the  Boston  Transportation 
Department  to  share  information  and  respond  to  inquiries. 
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Appendix:  Boston  University  Community  Programs 


Services  to  Educational  Institutions 

A. 

Centers,  Institutes,  and  Partnerships 

B. 

Student  Teacher  Field  Placements 

C. 

Early  Childhood  and  Middle  School  Programs 

D. 

Secondary  School  Programs 

E. 

Programs  for  Teachers  and  Administrators 

Services  to 

Other  Non-Profit  Institutions 

A. 

Staff  Training 

B. 

Professional/Technical  Assistance 

C. 

Volunteer  Staffing 

D. 

Funding  and  In-Kind  Donations 

Services  to 

Individuals  and  the  Community  at  Large 

A. 

Scholarship  Assistance 

B. 

Government  and  Community  Affairs 

C. 

Health  Care  Services 

D. 

Dental  Care  Services 

E. 

Athletics/Fitness 

F. 

Adult  Fxlucation  Programs 

G. 

Programs  for  Professionals 

H. 

Programs  for  the  Elderly 

I. 

Programs  for  People  with  Disabilities 

J. 

Mentoring  and  Counseling 

K. 

Religious  Education  and  Ministry 

L. 

Legal  Assistance 

M. 

Charities/Community  Action 

N. 

Cultural  and  Intellectual  Programs 

Many  of  the  University' s  volunteer  opportunities  within  the  community  are 
coordinated  by  the  Community  Service  Center,  a  student  directed  organization 
which  participates  in  programs  dealing  with  illiteracy,  the  homeless,  the 
elderly,  and  the  disabled.  Their  programs  are  described  throughout  this 
section. 
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Services  to  Educational  Institutions 


A.   Centers,  Institutes,  and  Partnerships 

Boston  University/Chelsea  Partnership  The  University  has  entered  into  an 
unprecedented  ten-year  agreement  to  manage  the  Chelsea  public  school  system.  Chelsea 
schools  and  the  children  who  attend  them  suffer  from  such  problems  such  as  a  high  dropout 
rate,  low  SAT  scores,  and  a  high  teenage  pregnancy  rate.  The  University's  comprehensive 
approach  to  the  project  involves  students,  faculty,  and  staff  from  many  schools  within  the 
University,  who  provide  educational,  medical  and  management  services.  The  University  is 
committed  to  working  with  the  Chelsea  community  to  restructure  and  rebuild  its  school  system. 
Since  the  program's  inception,  the  annual  high  school  dropout  rate  has  decreased  10  points. 
1 1992  direct  University  support:  $732,000] 

Boston  Higher  Education  Partnership  Formed  in  1975,  the  Partnership  contributes 
expertise  and  resources  to  the  Boston  public  schools.  Programs  have  been  developed  over  the 
years  to  support  and  educate  children,  train  teachers  and  administrators,  and  provide 
scholarship  funds  to  make  college  a  reality  for  thousands  of  Boston  students.  Boston 
University  plays  a  leading  role  in  this  cooperative  organization  of  23  colleges  and  universities. 
In  1991-92,  Boston  University  provided  approximately  31  percent  of  all  funding  contributed 
by  the  Partnership,  including  more  than  $4.9  million  in  scholarships,  over  $1  million  in  pro 
bono  services,  and  more  than  $1  million  in  external  grants. 

Boston  University/Boston  Schools  Collaborative  This  Collaborative  program 
provides  a  variety  of  services  and  access  to  University  resources  for  selected  Boston  public 
schools.  Services  include  technical  assistance  and  professional  development  activities  for 
teachers  and  school  administrators. 

School  of  Education  Consortium  Council  The  School  of  Education  directs  a 
consortium  of  seven  local  public  school  systems  and  eleven  public  agencies.  Education 
students  complete  field  work  in  a  variety  of  settings  offered  by  consortium  members;  the 
members  advise  on  matters  of  curriculum  reform  and  performance  evaluations.  In  addition, 
Boston  University  has  made  money  available  to  fund  the  educational  programs  of  the 
consortium  members.  Recent  programs  include  an  after-school  enrichment  program,  an  artist- 
in-residence  series,  and  exchange  programs  between  inner-city  and  suburban  schools. 

The  Urban  Initiative  In  1985,  the  Boston  University  School  of  Education,  in  collaboration 
with  faculty  of  Wheelock  College  and  Simmons  College,  founded  The  Urban  Initiative  to 
address  the  problems  of  urban  schools.  Projects  of  The  Urban  Initiative,  which  is  directed  by 
a  Boston  University  professor,  have  included  the  design  and  development  of  a  child  care 
program  which  centers  on  education  for  children  aged  3-6. 

The  Boston  University  Science  and  Mathematics  Education  Center  In  1990, 
responding  to  the  need  for  innovation  in  science  and  mathematics  education,  faculty  at  Boston 
University  established  the  Boston  University  Science  and  Mathematics  Education  Center.  This 
Center  provides  incentives  for  scientists  and  mathematicians  to  share  their  expertise  with 
middle  and  high  school  teachers  and  their  students.  Faculty  who  initiate  curriculum  and 
educational  projects  in  these  areas  receive  support  and  encouragement  from  the  Center,  and 
local  teachers,  in  turn,  share  their  insights  with  University  faculty. 
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The  Boston  University  Center  for  the  Advancement  of  Ethics  and  Character 

promotes  the  development  of  research,  publications,  and  outreach  programs  that  help  school 
teachers  become  more  competent  and  confident  in  the  teaching  and  study  of  ethics  and 
character.  Faculty  in  the  Center  help  schools  take  a  legitimate  and  effective  role  in  the 
development  of  ethical  understanding  in  students. 

The  National  Center  for  America's  Founding  Documents  develops  curricula  and 
initiates  activities  that  promote  the  study  of  America's  Founding  Documents.  Because  these 
papers  embody  and  explain  the  philosophical  foundations  and  structure  of  government  in  the 
United  States,  the  Center  works  to  broaden  understanding  of  them  as  fundamental  to  a 
democratic  society. 

The  Schools  Reaching  Out  project  seeks  to  foster  academic  and  social  success  for  children 
through  the  promotion  of  improved  parent/school/community  relationships.  The  project 
primarily  targets  low-income  communities.  Initial  efforts  in  the  David  A.  Ellis  School  in 
Boston  have  included  the  development  of  an  on-site  Parent's  Center  staffed  by  those  involved 
in  parent  outreach. 

B.  Field  Placements  of  Student  Teachers 

All  students  pursuing  certification  programs  in  the  School  of  Education  must  complete  a  field 
placement  in  an  appropriate  school  or  community  agency.  The  School  has  been  linked  with 
neighboring  public  schools  since  1910,  and  has  placed  thousands  of  Boston  University 
students  in  classrooms.  In  1991-92,  more  than  900  students  assisted  teachers  and  social 
service  agencies  in  the  Boston  area  and  throughout  the  world.  In  exchange,  the  University 
awards  four-credit  scholarships  to  cooperating  educators,  allowing  them  to  pursue  their  own 
continuing  education  needs  at  the  University.  Additional  scholarships  are  given  to  participating 
school  systems  and  agencies  for  their  discretionary  use.  During  the  past  ten  years,  the 
University  has  provided  over  $1  million  in  scholarship  aid  through  this  program. 

C.  Early  Childhood  and  Middle  School  Programs 

Dental  Health  Plans  for  basic  preventive  care  and  dental  services  have  been  offered  to 
Boston  area  public  school  students  since  1985.  Today,  seventeen  schools  participate  in  a 
program  offering  their  students  biannual  examinations  and  care  on  a  prepaid  plan  at  much 
lower  cost  than  regular  dental  health  plans. 

Physical  education  instruction  and  supervised  play  has  been  provided  by  students  from  the 
School  of  Education  for  more  than  ten  years  to  elementary  school  students  at  the  Hamilton 
School  in  Brighton.  A  similar  program  was  begun  with  the  Gardner  School  in  Allston  in 
1987.  Buses  are  provided  by  the  University  to  transport  children  to  and  from  the  Case  Athletic 
Center  for  these  programs. 

The  Early  Learning  Center  is  a  public  pre-school  developed  in  1987  by  faculty  in  the 
Urban  Initiative  from  Boston  University  and  Wheelock  and  Simmons  Colleges  and  by  Boston 
school  personnel.  Serving  children  between  the  ages  of  three  and  six,  the  school  is  open  year- 
round  from  8  a.m.  to  6  p.m.,  offering  both  instruction  and  day  care.  It  has  become  a  national 
model  for  early  education  programs. 
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The  Educational  Clinic,  housed  in  the  School  of  Education,  has  offered  diagnostic 
assessment  and  remedial  tutoring  in  reading  to  hundreds  of  students  from  Boston  area 
elementary  schools  since  1932. 

The  Center  for  the  Assessment  and  Design  of  Learning  at  the  School  of  Education 
offers  assessment  services  and  educational  recommendations  to  school  personnel  and  parents 
of  those  elementary  and  secondary  students  who  have  special  needs  in  reading  and  writing.  It 
also  offers  professional  development  programs  to  several  school  systems. 

The  Bilingual  Integration  Pilot  Program  in  the  Shurtleff  School  in  Chelsea  brings 
together  monolingual  and  bilingual  children  and  teachers  in  mixed  groups,  without 
compromising  the  principles  of  bilingualism.  All  children  in  the  school  are  integrated  for 
academic  and  recreational  activities,  and  their  biculturalism  is  encouraged. 

Engineering  Open  Houses  are  held  several  times  each  year  by  the  College  of  Engineering 
to  acquaint  young  students  with  the  field  of  engineering  and  to  encourage  them  to  study 
engineering  by  showing  the  variety  of  research  being  conducted  at  the  University.  Students 
who  visit  these  open  houses  from  school  systems  throughout  the  Boston  area  meet 
undergraduates  who  may  serve  as  role  models. 

Partners  in  Learning  is  a  mentoring  program  pairing  children  from  the  Lewis  Middle 
School  in  Roxbury  with  Boston  University  students  who  serve  as  role  models.  The  program 
was  honored  by  President  Bush  as  a  Point  of  Light  in  January  1991.  The  program  is  designed 
to  work  with  at-risk  youths  to  assist  them  in  developing  life  strategies.  Since  1988,  Partners  in 
Learning  has  served  100  students. 

The  Adopt-A-School  Program  made  it  possible  for  the  Rho  Sigma  Chi  fraternity  at 
Boston  University  to  adopt  the  Mary  C.  Burke  Elementary  School  in  Chelsea.  In  addition  to 
providing  physical  improvements  to  the  school,  fraternity  members  take  children  to  sporting 
events,  run  a  Big  BrotherA^ittle  Brother  program,  provide  tutoring,  and  sponsor  a  variety  of 
special  events.  A  wider  role  for  fraternity  members  is  anticipated  as  they  learn  more  about  the 
school's  needs. 

The  Mathlete's  Convention  at  Boston  University  is  attended  annually  by  approximately 
seventy  local  seventh-  and  eighth -graders.  Students  compete  in  problem-solving  math  games. 
This  convention  was  started  in  1989  as  a  way  to  stimulate  an  early  interest  in  mathematics. 

Youth  Tutoring  is  an  after-school  tutoring  program  for  students  between  the  ages  of  six  and 
seventeen  from  the  greater  Boston  area.  Approximately  fifty  members  of  the  Boston 
University  Community  Service  Center  have  been  offering  this  tutoring  since  1987  and  through 
it  have  enhanced  the  reading  and  math  skills  of  hundreds  of  children. 

Volunteer  service  in  the  Williams  School  involves  thirty  Boston  University  students 
each  year  who  are  taking  a  course  entitled  "Service  in  Schools."  They  work  in  this  Chelsea 
school  as  a  field  component  of  their  study  of  the  values  and  processes  of  public  service.  The 
volunteers  offer  tutoring,  enrichment  opportunities,  and  help  with  paper  work,  and  serve  as 
role  models  for  the  elementary  school  children  in  the  classrooms. 

MASSPEP  The  College  of  Engineering  participates  in  the  Massachusetts  Pre-Engineering 
Program,  an  after  school  program  designed  to  encourage,  motivate,  and  prepare  elementary 
school  students  in  Boston  for  careers  in  engineering,  mathematics,  and  science. 
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The  Meteorology  Project  in  Chelsea  has  brought  television  meteorologists  Bruce 
Schwoegler  and  Jack  Borden  together  with  School  of  Education  science  educators.  They  have 
given  a  series  of  lectures  and  have  set  up  weather  stations  in  every  elementary  school  in 
Chelsea,  as  well  as  a  computer  terminal  for  the  sixth  grade  in  the  Williams  School.  The  group 
has  developed  teacher  and  classroom  activities  relating  to  weather  and  climate. 

D.     Secondary  School  Programs 

Upward  Bound/Project  Advance  This  program  provides  academic  enrichment  and 
remedial  help,  on  an  annual  basis,  to  approximately  60  Boston-area  high  school  students 
through  intensive  classroom  work  during  the  academic  year  and  a  six-week  residential  tutorial 
program  in  the  summer. 

The  Reading  and  Study  Clinic  The  clinic  offers  individual  reading  evaluation  and 
remedial  help  to  middle  and  high  school  students  and  adults.  Tutoring  is  offered  at  the  School 
of  Education  by  graduate  students  in  the  reading  program.  The  clinic  has  served  as  a  model  for 
other  such  programs  and  has  introduced  hundreds  of  children  and  adults  to  a  richer  reading 
experience. 

Contemporary  Mathematics  and  Technology  as  a  Driving  Force  for  School 
Reform  is  an  innovative  program  in  the  Mathematics  Department  to  introduce  high  school 
teachers  to  revolutionary  new  ways  to  teach  math.  Begun  in  1990,  the  program  is  currently 
working  with  forty  to  forty-five  teachers  who  use  the  new  curriculum  ideas  in  their 
classrooms. 

On  Growth  and  Form  is  a  program  in  the  Physics  Department  that  provides  a  series  of 
workshops  so  that  local  high  school  students  can  learn  about  probability  and  fractal  geometry 
by  looking  at  random  processes  in  nature.  Through  experiments,  computer  simulations,  and 
computer  games,  students  leam  about  the  similarities  of  the  microscopic  and  macroscopic 
worlds.  Professors  hope  to  develop  a  national  curriculum  based  on  this  project. 

Program  in  Mathematics  for  Young  Scientists  (PROMYS)  is  a  six-week  summer 
program  for  high  school  students  from  all  over  the  United  States.  Students  chosen  on  the  basis 
of  merit  and  potential  attend  classes  emphasizing  active  problem  solving,  including  the 
formulation,  criticism,  and  modification  of  conjectures. 

The  Advanced  Studies  Program  offers  scholarships  to  up  to  twenty  seniors  from 
Brighton  High  School  and  English  High  School  for  one  course  at  Boston  University.  Students 
who  exhibit  the  potential  to  benefit  from  a  college-level  course  are  thus  able  to  build  their  skills 
and  gain  credit  toward  a  college  degree.  More  than  135  students  have  received  scholarships 
since  1984. 

The  Adopt-a-High  School  Program  has  enabled  members  of  the  Boston  University 
Black  Law  Students'  Association  (BLSA)  to  help  Brighton  High  School  students  evaluate 
their  options  for  college  and  to  prepare  college  applications.  BLSA  members  plan  to  enlist 
other  students  at  Boston  University  and  to  expand  their  efforts  to  other  high  schools. 

College  Preparation  Workshops,  offered  by  the  Boston  University  Office  of 
Undergraduate  Admissions,  help  Brighton  High  School  students  evaluate  colleges  and  submit 
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applications.  Workshops  have  been  held  since  1983.  The  University's  Director  of  Financial 
Assistance  runs  an  additional  workshop  for  parents  applying  for  financial  aid. 

Project  STEP  The  String  Training  and  Educational  Program  for  minority  students  offers 
musical  training  to  gifted  Boston-area  students.  The  program  is  a  collaboration  between  the 
School  of  Music,  The  Boston  Symphony  Orchestra,  and  the  Greater  Boston  Youth  Symphony 
Orchestra. 

Summer  Training  and  Education  Program  for  inner-city  school  students  offers  both 
remedial  academic  help  and  employment  to  approximately  50  students  each  summer.  For 
seven  weeks,  students  receive  tutoring  each  day  and  hold  down  clerical  or  other  jobs  at  the 
University. 

The  High  School  Honors  Science  and  Engineering  Program  was  started  in  1978  to 
offer  twenty  to  thirty  highly  talented  high  school  juniors  from  throughout  the  country  the 
opportunity  to  come  to  the  University  for  six  weeks  in  the  summer  in  order  to  conduct  serious 
scientific  and  engineering  research.  The  program  is  funded  by  a  National  Science  Foundation 
grant  administered  by  Boston  University. 

E.     Programs  for  Teachers  and  Administrators 

Boston  Leadership  Academy  offers  advanced  management  training  to  current  and  likely 
future  principals  and  headmasters  in  the  Boston  Public  Schools.  Each  year,  35  participants 
attend  weekly  sessions,  bi-weekly  lectures,  and  day-long  workshops  to  discuss  issues  of 
educational  leadership.  Since  1989,the  Academy  has  provided  training  to  those  involved  with 
the  Boston  Public  Schools  as  pan  of  a  School-Based  Management/Shared  Decision  Making 
program  system-wide;  training  programs  have  reached  more  than  200  parents,  teachers,  and 
administrators  from  32  schools. 

The  Microcosmos  Project  has  developed  a  complete  curriculum  of  hands-on  science 
projects  dealing  with  the  world  of  microbes.  Science  educators  visit  the  Microcosmos  Science 
Education  Museum  in  the  School  of  Education.  Since  1987,  more  than  75  middle  and  high 
school  science  teachers  have  participated  in  workshops.  Another  500  teachers  have  attended 
lectures  and  joined  the  Microcosmos  network  of  science  educators. 

Project  Interact  is  a  two-year  federally-funded  program  to  teach  communication  skills  to 
elementary  and  middle  school  foreign  language  teachers.  As  part  of  the  program,  teachers  of 
French  and  Spanish  establish  contact  between  their  students  and  native  speakers  of  these 
languages  abroad  or  in  local  bilingual  classes. 

African  Studies  Center.  The  African  Studies  Center's  Outreach  Program  disseminates 
information  on  Africa  and  African-related  issues  to  the  public  and  professionals,  such  as 
elementary  and  secondary  school  teachers,  journalists,  and  museum  specialists. 

The  Literacy  and  Language  Institute  offers  assessment  services  and  educational 
recommendations  to  school  personnel  and  parents  for  elementary  and  secondary  students, 
provides  on-site  and  school-based  educational  update  conferences  and  courses  in  literacy,  and 
provides  state-of-the-an  information  to  professionals  in  the  education  of  thedeaf. 

The  Science  Teacher  Renewal  Program  has  invited  public  school  science  teachers  to 
come  to  Boston  University  for  either  a  semester  or  a  year  of  study  with  School  of  Education 
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faculty  and  graduate  students.  Since  1985,  a  number  of  teachers  have  taken  advantage  of  this 
opportunity. 

The  Institute  for  School  Change  is  a  project  under  the  Higher  Education  Pannership 
involving  the  collaboration  of  eight  colleges.  Through  a  two-year  program  of  training  activities 
and  assistance  from  colleges,  the  personnel  of  participating  schools  have  engaged  in  planning 
changes  in  instruction.  Since  its  inception  in  1989,  staff  from  32  Boston  Public  Schools  have 
been  served. 


Services  to  Other  Non-Profit  Institutions 

A.     Staff  Training 

The  Fetal  Alcohol  Education  Program  at  the  School  of  Medicine  has  been  training  health 
care  providers  since  1974  in  the  early  identification  of  families  at  risk  for  fetal  alcohol 
syndrome.  Professionals  from  the  program  give  more  than  forty  lectures  and  workshops 
annually  to  health  centers  and  hospitals,  in  addition  to  offering  information  by  telephone.  The 
Program  received  more  than  300  calls  in  a  recent  ten-month  {period  during  which  it  served 
individuals  and  agencies  in  the  United  States  and  several  foreign  countries. 

The  Alcohol  and  Drug  Institute  for  Policy,  Training,  and  Research  teaches  social 
services  professionals  about  substance  abuse  and  seeks  to  integrate  substance  abuse  knowledge 
into  mainstream  Boston  University  courses.  A  year-long  post-graduate  certificate  program  has 
graduated  140  masters  and  doctoral  level  clinicians.  Thirty  professionals  who  have  completed 
the  institute's  "Training  of  Trainers  Program"  provide  substance  abuse  courses  to  a  range  of 
community  agencies  including  health  centers,  hospitals,  social  service  agencies,  and  school 
personnel. 

Dorchester  Alcohol  and  Drug  Abuse  Prevention  Program  funded  by  private 
foundations  and  corporations,  was  begun  by  the  Alcohol  and  Drug  Institute  to  provide 
substance  abuse  prevention  training  in  Dorchester.  Since  1989,  several  hundred  Dorchester 
residents  have  received  training.  In  December  1992,  a  multiethnic  team  of  neighborhood 
residents  which  had  designed  and  implemented  programs  addressing  neighborhood  needs, 
took  over  leadership  of  the  project  from  Boston  University,  thus  achieving  one  of  the  project's 
primary  goals. 

Project  Visit  is  a  support  and  training  program  for  child  care  providers  in  centers  and  in 
family  day  care  homes  who  care  for  children  who  may  develop  learning  and  behavioral 
problems.  It  is  administered  by  Boston  City  Hospital  and  Boston  University  School  of 
Medicine. 

The  Boston  Area  Health  Education  Center  under  the  auspices  of  the  Medical  Center, 
has  been  working  in  urban  neighborhoods  for  a  decade.  The  Center  develops  educational 
programs  that  help  to  support  the  primary  care  practitioners  who  are  already  there  and 
encourage  medical  and  nursing  students  to  go  into  primary  care  practice  in  the  inner  city.  The 
Center  arranges  for  medical  students  to  provide  services  to  the  twenty-five  Neighborhood 
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Health  Centers  throughout  the  city,  which  provide  high  quality  primary  health  care  in 
neighborhoods  where  it  would  not  otherwise  be  available. 
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The  Refugee  and  Immigrant  Training  Program,  staned  in  1980  by  the  School  of 
Social  Work,  has  trained  more  than  280  Asian,  Hispanic,  Cape  Verdean,  and  other  immigrant 
paraprofessionals  in  the  basics  of  human  services.  Individuals  already  working  in  the  human 
service  field  learn  the  fundamentals  of  social  work  and  analyze  the  delivery  of  social  services  in 
the  context  of  their  own  cultures. 

MIDST  Program  (Multicultural  Issues/Diversity  Studies  and  Training)  offers  a  year-long 
course  in  multicultural  clinical  practice  and  a  semester  course  in  diversity  management.  It  also 
offers  diversity  training  and  consultation  to  non-profit  agencies. 

B.  Professional/Technical   Assistance 

PR  Planners,  a  student  public  relations  agency  in  the  College  of  Communication,  has  been 
offering  free  public  relations  assistance  to  non-profit  organizations  for  over  a  decade.  An 
average  of  thirty  students  each  year  spend  six  to  ten  hours  a  week  for  one  semester  working 
on-site,  devising  publicity  campaigns,  developing  public  relations  programs,  arranging  fund- 
raising  events,  and  establishing  media  contacts. 

AdLab  is  a  professional  advertising  laboratory  run  by  the  College  of  Communication. 
Students  in  the  school  have  developed  and  implemented  advertising  campaigns  for  more  than 
200  public  service  and  non-profit  agencies  since  1975.  Clients  hire  AdLab  as  they  would  hire 
any  professional  agency,  and  must  have  a  budget  capable  of  implementing  the  plan.  However, 
they  are  charged  only  for  out-of-pocket  costs. 

The  Central  Artery  Tunnel  Project  was  assisted  by  the  Boston  University  Office  of 
Public  Archeology  and  the  Center  for  Remote  Sensing,  who  evaluated  the  archaeological 
significance  of  the  area  to  be  affected  by  the  project.  The  study  helped  avoid  possible 
destruction  of  significant  archaeological  artifacts,  and  actually  led  to  the  discovery  of  a  number 
of  items  of  significance,  including  a  pier  extending  into  the  Boston  Harbor  that  had  long  gone 
unrecorded. 

Center  on  Work  and  Family,  co-sponsored  since  1990  by  the  School  of  Social  Work  and 
the  School  of  Management,  is  the  first  university-based  research  organization  studying  work 
and  home  life  issues.  By  means  of  demonstration  projects,  forums,  and  conferences,  the 
Center  educates  policy  makers  in  the  public  and  private  sectors  on  work/life  issues. 

C.  Volunteer  Staffing 

Students  from  the  Sargent  College  of  Allied  Health  Professions  have  been  serving 
the  community  since  1933.  In  any  given  year,  seventy-five  students  work  as  physical 
therapists,  speech  pathologists,  nutritionists,  or  occupational  therapists.  These  unpaid 
professionals  provide  their  services  for  forty  hours  a  week,  and  from  three  to  six  months  in 
area  hospitals,  rehabilitation  and  veterans  associations,  public  schools,  and  other  treatment 
centers. 

Student  Interns  from  the  School  of  Social  Work  have  been  serving  the  community 
since  the  1920s.    Every  year,  more  than  400  students  work  two  or  three  days  a  week  in  non- 
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profit  social  service  agencies  in  the  fields  of  mental  health,  child  welfare,  and  services  for  the 
elderly  or  refugees.  Students  offer  direct  clinical  services  or  work  in  community  organization, 
systems  management,  or  program  planning. 

The  Public  Management  Internship  Program  is  an  opponunity  for  Public  Management 
students  to  apply  classroom  learning  to  real-world  problems,  and  to  experience  a  managerial 
project  in  a  public  or  not-for-profit  organization.  Examples  of  internship  sites  are:  Cambridge 
Civic  Association,  La  Alianza  Hispafia,  Environmental  Futures,  the  City  of  Newton,  and  the 
National  Trust  for  Historic  Preservation. 

Student  Interns  from  the  School  of  Education's  Department  of  Special  Education  have 
been  working  in  local  schools  and  agencies  for  decades.  Each  year,  about  30  students  work 
full-time  for  one  semester  with  children  and  adults  who  have  physical  or  psychological 
disabilities. 

Student  Interns  from  the  School  of  Theology  have  been  serving  as  assistant  ministers. 
Christian  Education  Directors,  and  Youth  Ministers  in  local  parishes  for  decades.  Between 
twenty-five  and  thirty  students  serve  in  these  parishes  for  fifteen  to  twenty  hours  a  week  during 
their  second  year  at  the  School. 

The  Applied  Professional  Experience  (APEX)  program  in  the  Goldman  School  of 
Graduate  Dentistry  began  in  1989.  All  students  in  the  school  are  placed  in  a  community  dental 
office  as  dental  assistants.  Students  are  paid  a  modest  fee  by  the  dental  office,  for  which  they 
work  40  hours  a  week. 

Franciscan  Children's  Hospital  Volunteers  from  the  Community  Service  Center  work  at 
the  hospital  with  infants  and  children  who  have  multiple  handicaps.  Opportunities  for  service 
include  infant  care,  working  in  the  clinic,  or  assisting  teachers  in  the  hospital's  classrooms. 

The  Veterans'  Hospital  is  visited  each  week  during  the  academic  year  by  midshipmen  in 
the  Naval  ROTC  who  spend  a  few  hours  with  the  long-term  residents.  The  students,  many  of 
whom  bring  gifts  of  cookies  or  reading  material,  often  form  lasting  relationships  with  the 
residents. 

Army  ROTC  Scabbard  and  Blade  is  a  program  through  which  cadets  participate  annually 
in  community  service  programs  such  as  visiting  the  New  England  Shelter  for  Homeless 
Veterans  and  helping  to  build  low-income  housing. 

Habitat  for  Humanity,  an  international  non-profit  volunteer  organization,  has  enabled  many 
students  from  Boston  University  since  1970  to  participate  in  the  construction  of  housing  for 
low  income  families  who  would  otherwise  not  be  able  to  afford  a  house.  Boston  University 
students  recently  did  the  carpentry,  painting,  and  other  work  that  allowed  six  low-income 
homes  in  Dorchester  to  be  completed. 

Youth  Camps  Volunteers  can  work  in  one  of  the  many  summer  camps  throughout  the 
Boston  area  serving  urban  children  ranging  in  age  from  6  to  14.  Daily  activities  include  sports, 
arts  and  crafts,  tutoring,  and  field  trips.  This  program  is  organized  through  the  Community 
Service  Center. 
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D.    Funding  and  In-Kind  Donations 

The  Boston  Youth  Campaign  -  Making  Connections,  summer  youth  program,  and 
Safe  Neighborhood  Plan  have  been  supported  by  the  University  through  a  summer  sports 
program  that  offers  100  youths  between  the  ages  of  10  and  13  a  program  of  recreational 
activities.  The  program  objectives  are  to  help  these  youths  build  social,  interpersonal,  and 
leadership  skills.  The  Jackson  Mann  Community  School  Youth  Center  (for  Allston  and 
Brighton)  and  the  Thomas  Gardner  School  in  Allston  receive  University  funding. 

Events  sponsored  by  the  Office  of  Government  and  Community  Affairs  have  included  the 
Roxbury  Boys  and  Girls  Club  Shoot-Out,  the  Boston  Boy  Scouts  Council,  and  Boston  YMCA 
Benefit  Basketball. 

The  Muddy  River  Project  in  Brookline  received  over  $20,000  from  Boston  University  in 
donated  laboratory  space,  equipment,  and  faculty  and  graduate  student  help  in  assessing  the 
physical,  biological,  and  chemical  quality  of  the  river.  This  is  part  of  a  plan  by  the  Town  of 
Brookline  to  improve  the  water  quality  of  the  river.  As  a  result  of  this  assessment,  a  $500,000 
grant  was  awarded  to  Brookline  by  the  Corps  of  Engineers  for  the  river's  clean-up. 

Holiday  Parties  are  organized  annually  by  the  Office  of  Government  and  Community 
Affairs,  as  well  as  students,  faculty,  and  staff  of  the  University  at  locations  such  as  the  Thomas 
Gardner  School  in  Brighton,  the  Lynch  Recreation  Center  in  Brookline,  and  youth  and  senior 
centers  in  Chelsea.  Similar  parties  are  organized  each  year  by  University  fraternities  and 
sororities. 

Furniture  donations  from  Boston  University  to  non-profit  organizations  are  made  each 
year.  Since  1984,  furniture  in  reusable  condition  has  been  given  to  organizations  including  the 
Massachusetts  Half  Way  House,  the  New  Perspective  School,  area  churches,  recreation 
centers,  and  the  Boston  school  and  fire  departments. 

Training,  Inc.  is  a  training  program  for  unemployed  and  underemployed  men  and  women. 
Boston  University  works  with  this  organization  to  train  individuals  for  office  jobs. 
Boston  University  personnel  managers  have  attended  many  job  fairs,  offering  presentations 
about  employment  opportunities  and  workshops  in  interviewing  skills. 


Services  to  Individuals  and  the  Community  at  Large 

A.     Scholarship  Assistance 

The  University  annually  provides  hundreds  of  scholarships  to  residents  of  the  greater  Boston 
community.  In  1992,  over  350  scholarships  worth  more  than  $4.8  million  were  awarded  to 
Boston  public  high  school  graduates,  Boston  city  employees,  Boston  public  school  teachers, 
Boston  parochial  school  graduates,  graduates  of  Bunker  Hill  and  Roxbury  Community 
Colleges,  and  families  of  fire  fighters  killed  in  the  line  of  duty.  The  cumulative  value  of  such 
scholarships  since  1981  has  been  over  $33  million.  In  addition,  die  University  provides 
scholarships  to  residents  of  Chelsea  and  Brookline. 
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B.     Community  and  Government  Affairs 

The  Office  of  Government  and  Community  Affairs,  the  primary  University 
administrative  group  linking  the  University  with  the  community  recognizes  that  Boston 
University  has  an  impact  on  its  neighbors,  and  works  to  ensure  that  this  impact  is  positive. 
The  Office  maintains  frequent  contact  with  area  residents  and  state  and  local  leaders,  keeping 
them  informed  about  development  plans,  evolving  programs,  cultural  events,  lectures, 
workshops,  and  seminars  offered  to  the  community.  Two  full-time  professional  staff  members 
work  directly  with  state  and  city  government  officials.  The  Director  of  State  Relations 
represents  the  University's  interests  before  the  Legislature,  Board  of  Regents,  and  executive 
branches  of  state  government.  The  Director  of  City  Relations  maintains  contact  with  the 
Mayor's  office,  the  City  Council,  and  city  agencies. 

Community  Affairs  A  Director  of  Community  Relations  and  a  Community  Relations 
Liaison  maintain  personal  contact  and  communication  between  the  University  and  its 
neighbors,  working  closely  with  residents  and  officials  in  Boston  and  Brookline.  They 
respond  to  inquiries,  organize  efforts  to  meet  community  needs,  and  work  closely  with  local 
business  associations. 

The  Ride-Along  Program  Responding  to  neighborhood  concerns  about  student  parties, 
the  Director  of  Community  Relations  "rides  along"  with  the  Boston  Police  on  designated 
weekends.  Students  are  encouraged  to  register  events  with  the  University,  are  given  guidelines 
for  the  conduct  of  parties  and,  if  necessary,  are  disciplined  for  unacceptable  behavior. 

Community  Task  Force  Since  1984,  the  University  and  local  representatives  have  used  the 
Boston  University  Community  Task  Force  as  a  forum  to  discuss  community  issues. 
University  administrators,  planners,  and  consultants  also  meet  regularly  with  representatives  of 
neighboring  community  organizations. 

Master  Plan  Boston  University,  in  cooperation  with  Community  Task  Force  representatives 
and  city  agencies,  was  the  first  institution  in  the  area  to  develop  a  Master  Plan  approved  by  the 
Boston  Redevelopment  Authority.  The  lO-year  plan  for  the  Charles  River  Campus  analyzes 
both  the  University's  needs  (housing,  enrollment,  parking,  academic  and  recreation)  and 
potential  sites  for  development 

Project  Advisory  Committee  As  an  extension  of  the  master  planning  process,  the  City 
and  University  organized  a  Project  Advisory  Committee  to  review  a  Planned  Development  Area 
Master  Plan  for  the  Commonwealth  Armory  site.  Representatives  from  neighboring 
communities  serve  on  this  committee. 

University  Associates  Cooperation  Agreement  is  a  comprehensive  agreement  which 
was  negotiated  and  signed  in  1991  by  the  administration  of  the  Boston  University  Medical 
Center  and  members  of  its  surrounding  community.  The  document  provides  for  a  number  of 
activities  including  employment  training  and  education  opportunities,  a  contribution  to 
neighborhood  green  space,  child  care,  and  the  creation  of  a  not-for-profit  inter-institutional 
transportation  management  association  (ITMA).  In  addition,  a  Director  of  Community 
Services  was  hired  by  the  Medical  Center.  This  individual  is  responsible  for  the  design  and 
implementation  of  a  community  services  program  which  is  representative  of  the  Medical 
Center's  mission  and  responds  to  the  community's  need  for  improved  health  care. 


-29- 


C.   Health  Care  Services 

The  Boston  University  Medical  Center  in  the  South  End  of  Boston  includes  the  School  of 
Medicine,  School  of  Public  Health,  the  Goldman  School  of  Graduate  Dentistry,  and  Boston 
University  Medical  Center  Hospital.  The  BUMC  Hospital  and  Boston  City  Hospital,  located 
directly  adjacent  to  the  Medical  Center  complex,  are  the  principal  teaching  affiliates  of  Boston 
University  School  of  Medicine.  This  rich  concentration  of  medical  educators,  researchers,  and 
health  care  professionals  represents  a  major  resource  for  many  Boston  communities  that  receive 
direct  services.  They  are  major  deliverers  of  primary  care  for  residents  of  the  South  End, 
South  Boston,  Roxbury,  and  Dorchester.  The  Boston  University  Medical  Center  Hospital 
provides  free  care  to  patients  unable  to  pay.  Many  projects  run  by  the  Medical  Center  are 
described  below,  but  there  are  dozens  of  other  contributions  to  health  care  delivery,  preventive 
medicine,  and  education  carried  out  by  individuals  at  the  Center.  The  Sargent  College  of  Allied 
Health  Professions  on  the  Charles  River  Campus  also  offers  a  wide  variety  of  health  care 
services  to  the  community. 

Health  Care  Affiliates  There  are  twenty-two  New  England  hospital  and  health-care 
agencies  affiliated  with  the  Boston  University  School  of  Medicine.  Boston  University  Medical 
Center  Hospital,  Boston  City  Hospital  and  the  Boston  Veterans'  Administration  Medical  Center 
are  the  School's  principal  affiliates  in  addition  to  many  community  hospitals.  Students  and 
faculty  from  the  School  of  Medicine  treat  thousands  of  patients  in  these  facilities  annually. 

Boston  City  Hospital's  clinical  staff  is  comprised  almost  exclusively  of  School  of 
Medicine  faculty  members  and  physicians  in  training.  This  hospital  is  the  only  source  of 
medical  care  for  many  of  Boston's  residents,  particularly  those  from  inner-city  neighborhoods. 

The  Boston  University  School  of  Public  Health  offers  the  only  evening  program  for  a 
public  health  degree  in  Massachusetts.  Many  public  health  research  projects  conducted  at  the 
School  contribute  directly  to  the  community's  well  being. 

Boston  Emergency  Medical  Center,  comprised  of  Boston  University  Medical  Center 
Hospital  and  Boston  City  Hospital  is  the  busiest  of  Boston's  three  Level  One  trauma  centers. 
The  School  of  Medicine  plays  a  key  role  in  training  emergency  medical  personnel  in  the 
treatment  of  trauma  victims. 

The  Solomon  Carter  Fuller  Mental  Health  Center,  a  state  facility  located  at  the 
Medical  Center  complex,  is  a  mental  health  center  offering  screening,  inpatient  and  outpatient 
care,  the  Children's  Special  Unit,  the  Gero  Mental  Health  Program,  the  Roxbury  Court  Clinic, 
and  the  Libre  Drug  Clinic. 

The  Home  Medical  Service,  sponsored  jointly  by  the  School  of  Medicine  and  the  Boston 
University  Medical  Center  Hospital,  is  the  oldest  continuously  operating  home  medical 
program  in  the  United  States.  Home  Medical  provides  an  array  of  health  services  for  Boston 
elderly,  delivering  medical  care  to  patients  in  their  own  homes.  The  Service  makes 
approximately  5,000  home  visits  to  800  elders  each  year,  thus  enabling  many  patients  who 
would  otherwise  require  placement  in  nursing  homes  to  remain  independent.  No  patient  is  ever 
denied  service  for  lack  of  ability  to  pay. 

Elders  Living  At  Home  Program  serves  low  to  moderate  income  elders,  age  60  or  older, 
who  are  homeless  or  face  the  loss  of  their  apartments,  or  who  live  in  a  life-threatening 
situation.    The  program  provides  clients  with  temporary  shelter  leased  from  the  Boston 
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Housing  Authority  while  permanent  housing  is  located.  ELAHP  also  provides  or  arranges  for 
social  services,  health  services,  and  legal  counsel.  This  program  also  coordinates  nursing  and 
social  work  staffing  and  the  Cardinal  Medeiros  Center,  a  nutrition  site  that  serves  some  150 
homeless  people  daily. 

The  Boston  Area  Health  Care  Center  provides  academic  support,  mentoring,  and  paid 
internships  to  inner  city  youth  during  seven-week  summer  programs.  In  1992,  approximately 
300  students  graduated  from  this  program. 

Vaccines  and  Screenings  Through  the  Boston  University  Medical  Center,  free 
vaccinations  and  health  screenings  are  provided  to  the  community.  These  include  annual 
influenza  vaccinations  and  screenings  for  skin  cancer  as  well  as  for  prostate  cancer,  glaucoma, 
and  osteoporosis. 

The  Arthritis  Center  Center  staff  is  active  in  a  number  of  community  efforts  for  arthritis 
patients  in  the  inner  city  of  Boston,  including  providing  professional  staff  for  the  weekly 
Arthritis  Clinic  at  Boston  City  Hospital,  at  the  Evans  Medical  Clinic  of  Boston  University 
Medical  Center  Hospital,  and  developing  an  anhritis  outreach  program  for  nursing  home 
residents. 

The  Cancer  Research  Center  sponsors  educational  programs  and  its  staff  carries  out 
patient-care  activities  at  the  Boston  University  Medical  Center  Hospital,  Boston  City  Hospital, 
Boston  V.A.  Medical  Center,  and  other  hospitals  affiliated  with  the  School  of  Medicine. 

Geriatric  Evaluation  Center  is  a  consultation  program  which  provides  comprehensive 
interdisciplinary  team  assessments  of  individuals  65  years  of  age  or  older.  The  center  is 
dedicated  to  identifying  problems  which  reduce  the  independence  of  older  people  and  to 
making  practical  recommendations  to  enable  individuals  to  function  to  their  fullest  capacity. 

Silicone  Gel  Breast  Implant  Assessment  Free  evaluations  by  a  plastic  surgeon  and  a 
breast  oncologist  are  provided  to  women  who  have  concerns  about  the  medical  implications  of 
silicone  gel  breast  implants.  Monitoring  of  implants  and  coordinating  of  medical  care  are  also 
provided  as  necessary. 

The  Sargent  Clinic  at  Boston  University  is  a  multi-service  clinic  in  audiology, 
occupational  therapy,  physical  therapy,  and  speech-language  pathology,  with  vocational 
rehabilitation  services  and  a  fitness  center.  Speciality  programs  include:  a  Foot  and  Ankle 
Clinic,  Postural  Screening  services  with  a  state-funded  program  to  train  school  health 
personnel  in  early  detection  of  such  disorders  as  scoliosis  and  lordosis;  WordMoves,  a 
program  for  preschool  children  with  language/motor  problems;  plus  seminars  and  workshops. 

Biotechnology  Education  Several  educational  training  programs  are  offered  to  the 
community  including  a  Teacher  Training  Program,  a  minority  High  School  Student  Research 
Apprentice  Program,  a  Biomedical  Careers  Program,  and  CityLab.  Since  1990,  60  high 
school  science  teachers  have  participated  in  biotechnology  training,  20  students  and  4  teachers 
have  assisted  in  the  High  School  Research  Apprentice  Program,  and  28  Boston  residents  have 
completed  the  28-week  training  program  in  Biomedical  Careers.  Another  75  students  and  30 
teachers  have  participated  in  the  CityLab  program. 

Nurse-Midwifery  Education  Program  was  established  in  response  to  the  decreasing 
supply  of  obstetrical  providers  and  the  concomitant  rise  in  infant  mortality.   The  goal  of  the 


program  is  to  increase  the  supply  and  ultimately  the  retention  of  community-oriented  primary 
care  nurse-midwives. 

Massachusetts  Elderly  Diabetes  Education  Program  (MEDEP)  The  School  of 
Public  Health,  in  conjunction  with  the  Massachusetts  Department  of  Public  Health,  the  Office 
of  Elder  Affairs,  the  Boston  Commission  on  Affairs  of  the  Elderly,  and  The  Joslin  Diabetes 
Center,  conducts  a  series  of  health  education  and  training  initiatives  to  increase  diabetes-related 
symptom  recognition,  help-seeking,  and  follow-up  care  among  elders.  The  program  targets 
750  low-income  elders  with  information,  screening  programs,  and  follow-up  medical  care  for 
complications. 

Intervention  and  Stimulation  for  Exceptional  Children  (ISEC)  Under  the  direction 
of  the  Department  of  Psychiatry,  the  Medical  Center  operates  two  programs  for  multiple- 
handicapped  individuals.  One  is  a  day  program  approved  by  the  Department  of  Education  for 
children  up  to  the  age  of  22  who  live  in  Boston;  the  second  is  a  day  program  that  provides 
services  to  adults  (age  22  and  older)  who  are  referred  by  the  state  Department  of  Mental 
Retardation. 

Join  Together  The  School  of  Public  Health  was  selected  to  participate  in  this  national 
organization  for  communities  fighting  substance  abuse.  As  a  member,  the  School  will  assist 
community  groups  to  develop  and  strengthen  skills  needed  to  achieve  a  major  reduction  in 
substance  abuse. 

The  Mom's  Project  is  a  community-based  substance  abuse  eradication  program  designed  to 
help  drug-  or  alcohol- addicted  African-American  and  Hispanic  women  of  the  inner-city  end 
their  dependence  and  to  assist  them  in  reducing  their  risk  of  contracting  AIDS.  Since  the 
program  began  in  1989,  more  than  700  women  have  been  helped. 

Domestic  Violence  Education  This  program,  currently  under  development,  will  help 
physicians  identify  signs  of  domestic  violence  and  assist  the  victims. 

The  Failure  to  Thrive  Clinic  at  Boston  City  Hospital  has  been  at  work  since  1984  to 
identify  and  treat  children  who  are  not  growing  at  a  normal  rate  due  to  malnutrition.  Most  of 
these  problems  are  due  to  poverty  and  resulting  family  stress. 

Severe  Pediatric  Under-Nutrition  Surveillance  System  monitors  all  children  under 
the  age  of  six  seen  in  the  hospital's  emergency  room.  Once  a  child  is  identified  as 
malnourished,  the  Clinic  offers  nutritional  counseling  to  the  family  and  works  to  get  them 
support  monies  and  nutritional  supplements.  The  Clinic  operates  a  clothing-  and  food-donation 
program  as  well.  Between  seventy  and  eighty  percent  of  the  more  than  300  children  treated 
annually  are  able  to  build  up  to  normal  weight  within  a  year. 

Medical  Care  Services  Information  is  provided  by  the  Boston  University  Medical  Center 
Hospital  to  Boston  residents  on  a  toll-free  telephone  number  staffed  Monday  through  Friday,  9 
a.m.  to  5  p.m.  General  information  about  hospital  services  and  a  quick  reference  guide  to 
choosing  a  physician  are  offered.  The  phone  number  is  1-800-842-3648. 

Hypertension  avoidance  training  is  offered  by  members  of  the  University's 
Cardiovascular  Institute  through  programs  aimed  at  preventing  and  treating  heart  disease. 
Sessions  offered  within  the  local  community  include  training  members  of  the  Boston  Police 
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Department  to  monitor  one  another's  blood  pressure  and  lessons  in  exercise  and  weight 
control. 

Matters  of  Health  is  a  column  on  health  issues,  furnished  free  of  charge  to  twenty-three 
eastern  Massachusetts  daily  and  weekly  newspapers  for  more  than  ten  years.  The  column  is 
prepared  by  the  Medical  Center's  Office  of  Publication  Services  with  the  cooperation  of  faculty 
and  staff. 

The  AIDS  Support  and  Advocacy  Group,  an  organization  run  by  the  Community 
Service  Center,  works  with  the  AIDS  Action  Committee,  the  Children's  AIDS  Program,  and 
Boston  City  Hospital  to  provide  basic  non-medical  services  for  {persons  with  AIDS  who  are 
homebound,  or  for  those  who  serve  as  AIDS-awareness  advocates  or  educators.  Many 
volunteers  work  with  children  with  AIDS. 

"AIDS  Services  in  the  Boston  Area  Latino  Community"  is  a  resource  guide  prepared 
by  researchers  from  the  Boston  University  School  of  Public  Health  and  Latino  Health  Network 
members.  It  was  published  in  1989  for  distribution  to  social  service  agencies  in  the  Latino 
community. 

HIV-AIDS  and  Substance  Abuse  Education  The  School  of  Public  Health  offers  a  six- 
week  certificate  program  in  HIV-AIDS  and  Substance  Abuse  Education.  The  program  is 
designed  to  address  the  shortage  of  public  health  personnel  particularly  among  African- 
American  and  Hispanic  populations.  The  School  offers  both  financial  and  child  care  assistance 
to  students. 

The  Massachusetts  Chapter  of  the  Committee  to  Combat  Huntington's  Disease 

has  its  headquarters  at  the  Medical  Center.  Medical  Center  faculty  and  staff  regularly  raise 
funds  for  the  Chapter. 

The  Parkinson's  Disease  Program,  with  headquaners  at  the  Medical  Center  since  1979, 
runs  an  information  and  referral  center  that  responds  to  over  3,000  telephone  inquiries  every 
year. 

The  Danielsen  Institute  provides  discounted,  direct  mental  health  therapy  services  to 
individuals,  couples,  groups,  families,  and  special  focus  groups  in  the  Greater  Boston  area. 

The  Resource  and  Referral  Center  for  Alzheimer's  Diseases  and  Related 
Disorders,  located  at  the  Medical  Center,  provides  information  about  the  disease  and  and  how 
to  obtain  help  and  treatment.  The  Center  answers  more  than  1 ,200  requests  for  information 
annually.  Physicians  at  the  Center  are  engaged  in  research  on  new  medications  to  treat 
Alzheimer's  and  related  diseases. 

D.     Dental  Care  Services 

The  Goldman  School  of  Graduate  Dentistrv  was  founded  in  1963.  Consistent  with  its 
philosophy  of  community  outreach  and  "clinical  training  with  the  highest  regard  for  human 
services,"  the  School  has  instituted  programs  to  serve  many  who  often  go  without  dental  care. 
The  School  works  in  close  cooperation  with  the  Home  Medical  Service,  the  Boston  University 
Medical  Center  Hospital,  and  the  Neighborhood  Health  Centers  to  provide  preventive 
intervention  and  refeiral  services  to  underserved  populations. 
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The  Applied  Professional  Experience  (APEX)  program  in  the  Goldman  School  began 
in  1989.  All  students  in  the  school  are  placed  in  a  community  dental  office  as  dental  assistants. 
Students  are  paid  a  modest  fee  by  the  dental  office,  for  which  they  work  40  hours  a  week. 

Free  dental  screenings  have  been  offered  by  the  Dental  School  since  1981.  On  selected 
Open  House  Days,  new  patients  can  receive  an  initial  dental  exam.  X-rays,  and  oral  health 
screening.  More  than  300  Boston  residents  took  advantage  of  this  program  last  year. 

Geriatric  Dental  Health  Programs  are  provided  to  more  than  900  elders  annually  by 
doctors  from  the  Goldman  School  through  the  Home  Medical  Service  and  through  visitations 
to  four  nursing  homes,  the  Spaulding  Rehabilitation  Hospital  and  the  Jewish  Memorial 
Hospital. 

Dental  Health  Plans  for  basic  preventive  care  and  dental  services  have  been  offered  to 
Boston  area  public  school  students  since  1985.  Today,  seventeen  schools  participate  in  a 
program  offering  their  students  biannual  examinations  and  care  on  a  prepaid  plan  at  much 
lower  cost  than  regular  dental  health  plans. 

A  Special  Needs  Dental  Program,  run  by  the  Dental  School,  sends  doctors  and  students 
to  more  than  600  sites  throughout  Massachusetts  to  provide  basic  dental  care  to  children  and 
adults  with  disabilities.  More  than  5,800  patients  are  seen  yearly  in  early  intervention 
programs,  Chapter  766  school  programs,  adult  day  programs  and  workshops,  and  community 
residential  programs. 

Day  Care  Centers  in  Boston,  including  two  StrideRite  centers  and  the  South  End  Day  Care 
Program  and  shelters  for  battered  women,  bring  children  between  the  ages  of  two  and  five  to 
the  dental  school  for  treatment.  Nearly  100  children  are  seen  weekly,  and  patients  are  given  a 
50-percent  discount. 

Mass  Migrant,  a  social  agency  for  poor  children  in  Lawrence,  New  Bedford,  and  Fall  River, 
brings  groups  of  children  to  the  dental  school  for  treatment,  cleaning,  and  basic  care.  This 
program  has  brought  firee  dental  care  to  between  seventy-five  and  one  hundred  children 
annually  since  1980. 

Dental  Health  Centers  Through  the  School  of  Graduate  Dentistry,  Boston  University 
provides  quality  dental  care  in  state-of-the-art  clinics  at  reasonable  rates  to  all  residents  of 
Greater  Boston. 

E.     Athletics/Fitness 

Intercollegiate  Athletics  Varsity  events  are  open  to  the  public  and  tickets  are  regularly 
donated  to  underprivileged  children  and  to  civic  groups  such  as  YMCAs  and  community 
centers. 

Athletic  and  Recreational  Facilities  are  available  for  local  high  school  use  and  for 
Special  Olympics  programs.  Students  from  the  School  of  Education  sponsor  weekly  programs 
at  the  Case  Physical  Education  Center  for  more  than  350  elementary  and  junior  high  school 
students.  Free  ice  time  is  provided  for  youth  hockey  programs,  and  the  indoor  track  at  the 
Commonwealth  Armory  is  made  available  to  public  schools.  In  1992,  the  University  provided 
over  $154,000  in  donated  use  of  its  athletic  and  recreational  facilities. 
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Special  Olympics  The  University  hosts  the  Massachusetts  Special  Olympics  and  the 
Suffolk  Special  Olympics  each  year.  Faculty,  staff,  and  students  volunteer  their  time  to 
support  programs  in  which  disabled  people  participate  in  weekly  sports  training  and  annual 
competitions. 

Sargent  Camp,  a  year-round  recreational  facility  in  New  Hampshire,  serves  a  wide 
constituency  under  a  guiding  ethic  that  aims  to  foster  stewardship  for  the  environment  and  a 
sense  of  teamwork.  Each  year,  more  than  3,000  school  children  participate  in  environmental 
education  programs.  In  addition,  numerous  corporations,  colleges  and  universities  participate 
in  adventure-based  team-building  programs.  The  camp  is  also  a  meals  site  for  the  Senior 
Nutrition  Program  three  days  a  week. 

F.  Adult  Education  Programs 

Prison  Education  Program.  This  program  provides  credit  courses  and  degrees  to  inmates 
at  the  MCI-Norfolk  prison  facility.  The  University  subsidizes  tuition  and  faculty  salaries. 
Since  1977,  more  than  100  bachelors'  and  20  master's  degrees  have  been  granted.  The 
recidivism  rate  for  graduates  of  this  program  is  extremely  low. 

The  Intergenerational  Literacy  Project  in  Chelsea  encourages  language  and  literacy 
development  in  families  who  speak  languages  other  than  English.  Both  children  and  parents 
attend  classes  that  place  emphasis  on  valuing  their  cultural  heritage  while  teaching  them 
reading,  writing,  and  speaking  skills  in  English.  The  program,  which  is  part  of  the  Boston 
University/Chelsea  Partnership,  began  in  1989. 

The  Literacy  Program,  one  of  the  many  volunteer  programs  run  by  the  Community  Service 
Center,  works  with  several  literacy  agencies  in  the  greater  Boston  area.  Boston  University 
students  serve  as  tutors  in  English  as  a  second  language,  adult  basic  education,  and  help 
individuals  seeking  a  General  Equivalency  Diploma. 

The   Jackson    Mann    Community   School    Adult    Education    Program  is  run  by 

Champions,  a  community  service  group  in  the  College  of  Communication.  Student  volunteers 
work  at  the  school  tutoring,  adult  immigrants  who  are  illiterate  in  English. 

G.  Programs  for  Professionals 

The  Small  Business  Development  Program  has  helped  over  800  potential  entrepreneurs 
decide  whether  to  start  a  business  and  write  business  proposals.  Management  professionals 
also  provide  support  and  help  in  finding  financial  backing. 

The  Center  for  Energy  and  Environmental  Studies  offers  publications  designed  to 
deliver  information  to  the  community  regarding  the  interrelationships  between  energy  and  the 
environment,  emphasizing  the  significance  of  scientific  research  in  policy-making. 

The  Manufacturing  Roundtable  teams  faculty  investigators  with  operating  executives  from 
a  variety  of  industries,  conducts  conferences,  seminars  and  symposia,  and  develops  new 
courses,  curricula,  and  teaching  materials  to  advance  manufacturing  excellence  through  applied 
research. 
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The  Health  Policy  Institute  The  Institute's  Center  for  Industry  and  Health  Care  conducts 
workshops  and  conferences  for  corporate  health-care  managers,  health  professionals,  health 
economists  and  health-institution  leaders,  and  works  closely  with  the  corporate  sector  to 
promote  employee  health  and  productivity  and  to  contain  spiraling  corporate  health-benefit 
costs. 

Workshops   and   continuing    education   courses   in    the    health    professions  are 

offered  regularly  by  faculty  of  the  Sargent  College  of  Allied  Health  Professions.  An  average  of 
15  programs  are  held  annually,  most  of  which  are  free  or  require  only  a  $5  registration  fee. 
Courses  of  interest  to  health  practitioners  cover  subjects  such  as  substance  abuse,  AIDS,  and 
legal  issues  in  research  with  human  subjects.  Many  workshops  report  on  current  research 
being  conducted  by  members  of  the  Sargent  faculty. 

H.     Programs  for  the  Elderly 

Evergreen  Program  Boston  University  sponsors  this  year-round  program  that,  for  a 
nominal  fee  of  $10-$25,  provides  senior  citizens  with  courses,  lectures,  and  activities 
covering  such  subjects  as  politics,  foreign  languages,  literature  and  music.  A  new  series  of 
lectures  is  offered  every  two  months.  Between  150  to  250  elders  from  the  Greater  Boston 
area  attend  each  series.  In  addition,  through  the  Evergreen  program  senior  citizens  are 
permitted  to  audit  all  regular  University  courses,  whenever  space  is  available,  for  a  fee  of  $20. 

The  Gerontology  Center  conducts  research  and  promotes  education  on  aging.  Courses  are 
offered  to  practitioners  and  other  interested  persons  on  such  subjects  as:  caregiver  stress, 
healthy  aging,  drug  interactions,  and  national  health  insurance.  Some  academic  courses  are 
available  under  the  Evergreen  Program. 

I.     Programs  for  People  with  Disabilities 

The  N.  Neal  Pike  Institute  for  the  Handicapped's  attorneys  and  law  students  work 
with  professionals  in  the  Aging  Project  at  the  Eunice  Kennedy  Shriver  Center  in  Waltham, 
serving  people  who  are  both  elderly  and  mentally  retarded.  The  Institute  also  broadcasts  a  bi- 
weekly program,  Disabihtv  Law  News  and  Commentary,  on  the  Massachusetts  Radio  Reading 
Network  for  individuals  who  are  blind. 

The  Center  for  Law  and  Health  Sciences  provides  legal  consulting  services  for 
advocates  serving  people  with  mental  and  physical  disabilities,  conducts  conferences  and 
workshops  on  assoned  health-related  issues,  and  places  law  students  in  internships  in  the 
community. 

Helping  Hands  is  a  research  and  service  project  affiliated  with  Boston  University  that  trains 
Capuchin  monkeys  to  serve  as  helpers  to  people  who  are  paralyzed  from  the  neck  down. 
Between  eight  and  ten  Boston  University  undergraduates  work  for  fifteen  hours  a  week  for 
two  to  four  years  as  animal  trainers,  teaching  monkeys  to  feed  snacks  and  drinks,  load  and 
unload  cassettes,  and  bring  items  to  the  person  they  will  help.  The  monkeys  also  provide 
companionship  and  entertainment. 

The  Statewide  Recreation  Network,  started  in  1981  by  the  Department  of  Special 
Education  in  the  School  of  Education,  promotes  creative  recreational  opportunities  that  can  be 
enjoyed  by  people  with  and  without  disabilities.   The  network  circulates  information  about 
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resources  and  activities  in  Massachusetts  and  carries  out  specific  projects  to  help  individuals 
with  disabilities. 

Special  Education  Week  has  been  sponsored  annually  since  1984  by  the  Department  of 
Special  Education  in  the  School  of  Education.  Workshops,  lectures,  and  special  meetings 
bring  current  methodologies  to  the  public  and  professionals  free  of  charge. 

The  Boston  Marathon  Wheelchair  Division  Racers  are  given  assistance  with  their 
equipment  and  with  the  logistics  of  the  race  by  students  in  the  School  of  Education  Special 
Education  program  and  by  other  volunteers  from  the  University. 

J.    Mentoring  and  Counseling 

The  Partners  in  Learning  program  pairs  African-American  students  from  the  Lewis 
Middle  School  in  Roxbury  with  African-American  students  from  Boston  University  who  give  a 
few  hours  a  week  to  act  as  their  mentors.  Fifteen  to  twenty  such  pairs  have  been  brought 
together  since  1989.  They  participate  in  recreational  activities  together  and  often  do  volunteer 
work  in  the  Roxbury  community. 

The  Siblings  Program,  run  by  the  Community  Service  Center,  links  students  at  the 
University  with  children  in  the  Winship  Elementary  School  in  Brighton  The  older  students 
provide  role  models,  companionship,  and  friendship  to  the  younger  children.  Approximately 
40  Boston  University  students  volunteer  each  year  for  this  program. 

Horizons  Volunteers  work  with  children  at  shelters  throughout  the  Boston  area.  Children 
range  in  age  from  2  to  14.  Volunteers  attend  an  extensive  training  session  to  help  them 
understand  and  serve  the  special  developmental  needs  of  children  in  shelters.  The  program  is 
run  through  the  Community  Service  Center. 

The  Veterans'  Hospital  is  visited  each  week  during  the  academic  year  by  midshipmen  in 
the  Naval  ROTC.  Since  1987,  students  have  spent  a  few  hours  each  week  visiting  with  long- 
term  residents  in  the  hospital.  The  students,  many  of  whom  take  gifts  as  cookies  or  reading 
materia],  often  form  lasting  relationships  with  the  residents. 

K.     Religious  Education  and  Ministry 

The  Elderly  Ministry  Project  under  the  auspices  of  the  Marsh  Chapel  at  Boston 
University,  teaches  lay  members  of  the  Chapel  congregation  to  minister  to  elders  in  local 
nursing  homes.  Begun  in  1989,  the  project  has  trained  ten  lay  ministers  to  counsel,  conduct 
lay  worship,  and  carry  out  lay  preaching  for  those  who  are  unable  to  attend  churches. 

The  African-American  Church  Project  is  a  cooperative  program  between  members  of 
Marsh  Chapel  and  local  African-American  clergy.  This  cooperative  group  offers  worship  on 
campus  in  the  African-American  tradition,  bringing  in  local  pastors  with  their  congregations 
and  choirs.  Members  of  the  Boston  University  community  then  visit  these  congregations  as 
well.  The  Project  also  organizes  conferences  and  seminars  in  African- American  worship. 

The  Howard  Thurman  Project  at  MCI-Norfolk  and  MCI-Framingham  began  in  1988. 
The  Howard  Thurman  Center  at  Boston  University  donates  video  equipment,  and  videos  and 
publications  that  carry  the  spiritual  message  of  Howard  Thurman,  an  outstanding  preacher  and 
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leader  in  the  African-American  community.  Similar  materials  are  sent  to  the  Hillside  Pre- 
release Center  in  Roxbury  and  the  McGrath  Pre-release  Center  in  Boston. 

Weekend  retreats  at  Sargent  Camp  are  run  annually  by  the  Howard  Thurman  Center. 
Twenty  students  of  differing  ethnic  backgrounds  from  West  Roxbury  High  School  go  through 
a  series  of  tasks  and  exercises  designed  to  encourage  recognition  of  their  common  humanity. 

L.     Legal  Assistance 

The  Boston  University  School  of  Law  has  been  a  pioneer  in  the  development  of  clinical  legal 
education  as  a  complement  to  the  more  theoretical  perspective  gained  in  the  classroom.  Each 
year,  approximately  120  students  participate  in  a  variety  of  clinical  programs  under  the  close 
supervision  of  full-time  experienced  faculty.  Hundreds  of  Boston  area  residents  are  thus 
offered  free  legal  counsel  at  a  highly  professional  level. 

Criminal  Law  Clinics,  open  to  third-year  law  students,  have  served  the  Boston  area  for 
more  than  twenty-five  years.  Students  are  responsible  for  the  defense  in  nearly  350  criminal 
cases  each  year  in  the  Boston  Municipal  Coun  and  the  Cambridge  District  Court,  representing 
indigents  who  would  otherwise  require  a  court-appointed  attorney.  Students  in  the  Prosecution 
Program  represent  the  Norfolk  County  District  Attorney's  Office  in  cases  in  the  Quincy  District 
Court,  prosecuting  more  than  180  cases  annually.  All  cases  are  closely  supervised  by  faculty 
members,  who  are  practicing  attorneys. 

The  Legal  Aid  Clinical  Program  enables  law  students  to  assist  indigent  clients  in  Boston. 
Through  the  Greater  Boston  Legal  Services  and  the  Walter  E.  Femald  State  School  for  the 
Mentally  Retarded,  students  are  assigned  cases  concerning  housing,  welfare  and  social  security 
benefits,  consumer  protection,  divorce  and  child  custody,  employment,  special  education,  and 
other  matters. 

The  Arbitration  and  Mediation  Clinic  involves  students  in  the  mediation  of  small  claims 
in  a  local  district  court,  including  conflicts  among  families,  neighbors,  landlords  and  tenants, 
and  consumers  and  merchants.  Some  students  serve  as  arbitrators  with  the  American 
Arbitration  Association  in  cases  brought  under  the  "Lemon  Law." 

The  Legislative  Services  Program  involves  law  students  in  the  drafting  of  legislation  and 
other  projects  for  legislators,  public  interest  groups,  and  government  entities.  Students  assist 
in  the  formulation  and  execution  of  legislative  solutions  to  problems.  Approximately  forty 
students  have  been  involved  in  this  program  since  1975. 

The  Aging  Project  at  the  Eunice  Kennedy  Shriver  Center  Clinic  allows  faculty 
members  and  five  students  each  semester  to  participate  in  the  evaluation  and  planning  teams  for 
the  elderly  and  mentally  retarded  individuals  at  the  Shriver  Center  in  Waltham.  Students  and 
faculty  serve  as  legal  representatives  for  clients. 

M.     Charities/Community  Action 

The  Community  Service  Center  is  a  student  directed  organization  which  sponsors  more 
than  450  students  who  volunteer  each  year  to  help  in  programs  dealing  with  illiteracy,  the 
homeless,  the  elderly,  and  the  disabled.  Many  of  their  programs  are  described  in  this  section. 
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The  Hunger  Action  Committee  of  the  Community  Service  Center  addresses  local, 
national,  and  global  hunger  through  education,  fundraising,  and  direct  services.  Two  major 
events  include  the  OXFAM  Fast  and  the  Boston  Hunger  Clean-up.  During  the  Fast,  more  than 
1,000  students  fast  and  the  dollars  saved  are  donated  to  OXFAM  --  more  than  $5,000  a  year 
has  been  raised  since  1986.  In  the  Hunger  Clean-up,  students  raise  money  through  business 
and  individual  donations  while  they  clean  city  sidewalks.  The  Community  Service  Center 
raised  $1,275  in  1992. 

The  Student  Food  Rescue  Program,  run  by  the  Community  Service  Center  since  1988, 
provides  about  4,000  pounds  of  food  every  week  to  needy  Boston  residents.  Some  40  student 
volunteers  travel  to  area  restaurants,  bakeries,  and  supermarkets  to  collect  food  and  distribute  it 
to  area  meal  programs  including  those  run  by  Boston  City  Hospital,  senior  citizen  homes,  and 
the  Boston  Family  Shelter. 

The  Mortarboard  Society,  a  national  senior  honor  society,  has  had  twenty  to  twenty-five 
members  at  Boston  University  since  1975.  Each  year,  members  work  once  a  month  at  the 
Church  of  All  Nations  Sunday's  Bread  soup  kitchen.  Members  also  work  with  the  Boston 
Partners  in  Education  -  STARS  program,  offering  tutoring  at  local  schools  and  reading  to  child 
patients  at  Boston  City  Hospital. 

United  Way  In  addition  to  serving  on  advisory  boards  and  volunteering  to  many  United 
Way  Agencies,  the  employees  of  Boston  University  generously  support  the  United  Way  of 
Massachusetts  Bay.  In  the  1992  campaign,  faculty  and  staff  contributed  more  than  $168,000 
to  the  United  Way. 

City- Year  Servathon  Students,  alumni,  and  staff  of  the  School  of  Management  Public 
Management  Program  participated  in  the  1992  City-Year  Servathon,  the  primary  grassroots 
fundraiser  for  Boston's  urban  peace  corps.  The  group  raised  over  $5,000  through  pledges  of 
sponsorship  for  one  day  of  service  at  the  Berkley  Street  Community  Gardens,  joining  other 
community  volunteers  to  clean  the  gardens,  prepare  walking  paths,  and  winterize  the  garden. 
The  funds  raised  will  be  used  to  support  one  City-Year  core  member's  post-service  college 
scholarship. 

Recycling  Program  Run  by  the  Community  Service  Center,  this  program  organizes  and 
promotes  the  conservation  of  natural  resources  by  collecting  and  recycling  office  paper  and 
newspaper  at  established  on-campus  collection  sites.  In  addition,  a  task  force  has  been  formed 
to  identify  ways  to  incorporate  a  recycling  program  in  the  residences  and  dining  facilities  of  the 
University. 

The  Young  at  Heart  Program  Sponsored  by  the  Community  Service  Center,  this 
program  pairs  elders  with  students  who  assist  with  errands  and  provide  companionship. 

The  Boston  Can  Share  drive  for  donations  of  canned  goods  is  supported  annually  by  a 
major  drive  at  Boston  University  Medical  Center  Hospital.  The  donated  goods  are  distributed 
through  the  Boston  Food  Bank  to  more  than  200  food  pantries. 

An  Annual  Huntington's  Hoop-a-thon,  sponsored  by  the  MA/Huntington's  Disease 
Society  and  the  Boston  University  Medical  Center,  has  been  held  since  1979  to  raise  funds  for 
a  summer  camp  for  Huntington's  patients. 
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L'-Help  is  an  annual  fund  drive  conducted  among  Boston  University  Medical  Center  Hospital 
employees  to  provide  special  funds  for  patients  with  emergency  needs.  Often  the  funds  are 
used  to  assist  the  patient's  family  with  expenses  or  compensation  for  lost  pay  while  they  stay 
with  a  sick  relative. 

Run-to-Save-a-Child  is  an  annual  fundraising  road  race  organized  by  the  Naval  ROTC  at 
Boston  University.  Since  1986,  twenty  to  thirty  students  have  raised  in  excess  of  $5,000  each 
year,  which  is  donated  to  the  Shriner's  Bum  Clinic. 

An  "M  &  M-a-Thon"  has  run  annually  since  1986,  organized  by  members  of  the  Sigma 
Delta  Tau  sorority.  A  competition  to  eat  M&M's  attracts  pledges,  and  the  money  raised  is 
donated  to  the  National  Committee  for  the  Prevention  of  Child  Abuse. 

Air  Force  ROTC  Community  Awareness  consists  of  several  community  service  projects 
in  which  cadets  participate  every  year.  These  include  the  Boston  Food  Bank,  The  City- Year 
Servathon,  and  Veterans  Awareness  Week. 

Self-Help  Groups  are  given  space  and  support  by  Marsh  Chapel  throughout  the  year. 
Several  twelve-step  programs,  including  Overeaters  Anonymous,  Al-Anon,  and  Alcoholics 
Anonymous  hold  weekly  meetings  at  the  Chapel. 

N.  Cultural  and  Intellectual  Programs 

Boston  University  is  a  center  of  cultural  and  intellectual  activity.  On  average,  there  are  250 
lectures,  performances,  and  other  events  each  week  during  the  academic  year,  emanating  from 
the  fifteen  different  schools  and  colleges  of  the  University.  These  events  include  exhibits  in  the 
arts,  worship  services,  recreational  events,  lectures,  workshops,  conferences,  social  events, 
and  performances.  Most  of  these  events  are  offered  free  of  charge  or  for  a  nominal  fee  and  are 
open  to  the  public.  The  following  listing  illustrates  the  variety  of  activities  available  to  the 
community. 

The  Boston  University  Mugar  Library  Boston  University  welcomes  members  of  the 
community  to  utilize  its  main  research  library.  With  almost  5  million  volumes  and  volume 
equivalents,  and  thousands  of  journals,  Mugar  Library  complements  school  and  community 
libraries  of  the  cities  surrounding  the  University. 

Special  Collections  contains  the  University's  rare  book,  archival,  and  manuscript 
collections.  Among  its  holdings  are  the  Boston  Symphony  Orchestra  Archive,  the  History  of 
Nursing  Archive,  the  Abraham  Lincoln  and  Theodore  Roosevelt  Collections,  the  Mystery 
Writers  of  America  Library,  the  Robert  Frost  Collection,  and  the  Twentieth  Century  Archives, 
a  collection  of  personal  papers  from  more  than  1,600  American  and  European  figures 
prominent  in  20th  century  public  life  and  the  arts.  The  department  is  open  to  the  public  and 
regularly  sponsors  exhibits  of  its  collections. 

B.U.  Bookstore  Mall  The  Charlesbank  Bookshop,  a  component  of  the  Bookstore  Mall, 
holds  numerous  authors'  readings  and  book-signings  throughout  the  year.  Through  its 
Saturday  Children's  Hour  program,  which  includes  storytelling,  puppet  shows,  and  craft 
projects,  the  world  of  literature  is  made  accessible  to  the  young  and  the  young-at-heart. 
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Boston  University  School  of  Visual  Arts  Students  and  faculty  of  the  the  School  of 
Visual  Arts  are  major  participants  in  the  community  of  artists  in  the  Boston  area.  Members  of 
the  faculty  contribute  their  work  regularly  to  area  shows,  and  student  work  is  displayed  in  end- 
of-the  year  exhibits  each  year  at  the  Boston  University  Art  Gallery.  These  shows  are  open  to 
the  public  free  of  charge. 

Saturday  Art  Classes  have  been  offered  by  the  School  of  Visual  Arts  to  Boston  area  high 
school  students  since  1974.  Each  semester  twenty-five  talented  juniors  and  seniors  are 
accepted  into  this  intensive  drawing  class.  No  tuition  is  required  and  admission  is  based  on 
interest  and  the  submission  of  a  basic  portfolio. 

Boston  University  Art  Gallery  Numerous  free  exhibitions  are  held  each  year  and  are 
open  to  the  public.  Exhibitions  include  some  of  the  finest  contemporary  art  and  craftsmanship 
to  be  displayed  in  the  Boston  area.    In  addition,  The  George  Sherman  Union  Gallery 

displays  the  work  of  many  new,  local  artists. 

The  School  of  Music  at  Boston  University  is  one  of  the  few  university-based  conservatory 
quality  schools  of  music  in  the  country.  Students  and  faculty  at  the  school  perform  in  more 
than  400  musical  events  throughout  the  year,  all  of  which  are  open  to  the  public  and  are  most 
often  free  of  charge.  The  Boston  University  Orchestra  has  long  been  hailed  by  critics,  and  the 
Empire  Brass  Quintet  and  Muir  String  Quartet  are  both  Naumburg  award  winners.  ALBA  III, 
a  contemporary  music  ensemble,  and  two  performing  collegiums  in  Early  Music  and 
Contemporary  Music  also  perform  regularly.  The  University  Chorus  produces  four  major 
choral  concerts  each  year,  and  the  highly  acclaimed  Opera  Department  stages  two  full 
productions  annually,  as  well  as  shorter  offerings.  Special  performances  for  schools,  nursing 
homes,  and  other  events  are  frequently  arranged  throughout  the  school  year. 

Lecture  Series  Each  year,  the  University  offers  a  variety  of  lectures  open  to  the  public, 
many  free  of  charge.  Lectures  are  given  by  University  faculty  and  distinguished  visitors  and 
cover  a  wide  variety  of  topics  ranging  from  religion  to  environmental  issues. 

The  String  Training  and  Educational  Program  (Project  STEP)  for  minority  students 
is  partially  sponsored  by  Boston  University,  which  originally  initiated  the  program  with  the 
Boston  Symphony  Orchestra  in  1982.  STEP  identifies  six-  and  seven-year-olds  with  talent 
and  interest  in  music  and  offers  them  weekly  lessons  with  master  teachers  and  intensive 
coaching  and  encouragement.  Between  twenty-five  and  thirty  students  are  enrolled  each  year 
in  the  program,  many  of  them  from  the  FOCUS  program  that  identifies  minority  first-graders 
who  have  musical  talent.  Several  faculty  members  from  the  School  of  Music  teach  in  the  STEP 
and  FOCUS  programs. 

Greater  Boston  Youth  Symphony  Orchestra  Talented  music  students,  ages  12  to  18, 
from  the  communities  surrounding  the  University  are  invited  to  participate  in  this  program.  In 
1992,  240  youths  received  training  and  performance  experience.  The  Orchestra  has  performed 
at  sites  across  the  nation,  including  Symphony  Hall  in  Boston  and  the  White  House. 

The  Boston  University  Tanglewood  Institute  was  started  in  1965  to  give  high  school 
students  many  of  the  educational  and  musical  opportunities  enjoyed  by  older  musicians  at  the 
Tanglewood  Music  Center  in  Lenox,  Massachusetts,  the  summer  home  of  the  Boston 
Symphony  Orchestra.  Young  musicians  study  for  one  to  two  months  under  dedicated, 
professional  teachers.  Proximity  to  the  Boston  Symphony  Orchestra  makes  this  a  superb 
opportunity  for  immersion  into  the  world  of  professional  music  by  young  students. 

_ 


Boston  University  School  of  Theatre  Arts  The  University's  nationally  recognized 
School  of  Theatre  Arts  stages  several  public  productions  each  year. 

Huntington  Theatre  Company  The  University  is  a  major  sponsor  of  this  non-profit 
professional  theater  company  that  performs  at  the  University's  theatre  on  Huntington  Avenue. 
Six  productions  are  presented  each  year  to  audiences  of  more  than  100,000.  The  theater  also 
offers  several  community  service  programs,  including  the  Student  Matinee  Series,  the  Young 
Critics  Institute,  and  the  Huntington  Speakers  Bureau. 

The  Humanities  Forum  at  the  Huntington  Theatre  invites  noted  scholars  to  write 
essays  for  each  of  the  season's  productions.  More  than  7,000  copies  of  these  essays  are 
distributed  to  audiences  and  interested  readers.  The  scholars  also  hold  open  forums  after  two 
Sunday  matinee  productions  of  the  plays,  presenting  a  brief  lecture  on  each  play  and  opening 
the  session  to  discussion.  The  Forum  has  been  running  free  of  charge  since  1986,  and  more 
than  250  theatre-enthusiasts  attend  the  lectures  for  each  play. 

Student  Matinee  Series  are  offered  by  the  Huntington  Theatre  Company  enabling  1,200 
students  to  attend  each  play  of  the  season.  Students  purchase  tickets  for  $5.  Prior  to  the 
production  the  Education  Director  of  the  company  visits  each  school  and  lectures  on  the 
background,  author,  and  significance  of  the  play.  A  new  Teachers'  Advisory  Council  of 
fifteen  area  high  school  teachers  is  working  with  the  Education  Director  to  develop  study 
guides  for  the  discussion  of  the  next  series  of  plays. 

Radio  Station  WBUR  90.0  FM  This  University-owned  and  supported  radio  station 
broadcasts  national  and  local  news,  lectures,  sports  events,  classical  music,  jazz,  folk  and 
popular  music,  arts  and  entertainment  commentaries,  and  radio  dramas  to  Greater  Boston, 
eastern  Massachusetts,  and  parts  of  Rhode  Island  and  New  Hampshire.  The  station  is 
qualified  by  the  Corporation  for  Public  Broadcasting  and  is  an  affiliate  of  National  Public 
Radio  and  American  Public  Radio.  In  1990  WBUR  won  five  Associated  Press  Awards  for 
news  coverage  in  Massachusetts,  more  than  any  other  Massachusetts  radio  station. 

Neighborhood  Network  News  Boston  University  provides  studio  facilities  for  the 
Neighborhood  Network  News  (Boston  Cable  Access  Television)  which  provides  access  and 
service  to  approximately  200  local  organizations  and  agencies.  In  addition,  the  station  provides 
reports  on  educational  systems,  politics,  and  community  services  to  its  viewers. 

Judson  Boardman  Coit  Memorial  Observatory  Each  week  the  Astronomy 
Department  opens  the  University  observatory  to  the  public  free  of  charge.  Many  lectures  and 
presentations  are  sponsored  in  conjunction  with  this  program  including  live  telecasts  of 
NASA's  historic  Voyager  2  flight  to  Neptune.  In  1992,  more  than  1,800  visitors  came  to  the 
Observatory. 
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This  document  is  based,  in  part,  on  the  summary  of  findings 
included  in  the  main  text  of  the  initial  environmental  assessment 
report  prepared  by  Haley  &  Aldrich,  entitled  "Environmental 
Assessment,  Proposed  School  of  Management  Building  site,  Boston 
University,  Boston,  Massachusetts,"  dated  June  1992.   This 
includes  the  results  of  environmental  laboratory  tests  performed 
on  soil  samples  obtained  in  a  test  pit  program  conducted  in 
November  1992.   The  purpose  of  this  evaluation  was  to  provide 
information  relative  to  the  presence  of  oil  and  hazardous 
materials  in  the  soils  and  groundwater  at  the  site  that  have  the 
potential  to  impact  construction. 

This  evaluation  is  based  on  a  review  and  interpretation  of 
readily-available  information  on  historical  and  current  site 
usage  and  previous  assessments  of  the  property;  the  results  of  a 
limited  subsurface  exploration  program,  including  instrument 
screening  of  soils  and  groundwater;  chemical  testing  of  soil  and 
groundwater  from  the  site;  a  review  of  Massachusetts  Department 
of  Environmental  Protection  files  and  contact  with  local 
municipal  officials. 

SUMMARY  OF  FINDINGS 

A.  General 

This  document  summarizes  the  results  of  our  investigation 
and  provides  conclusions  based  on  our  review  relative  to 
construction  of  the  proposed  Boston  University  School  of 
Management . 

B.  Historical  Site  Usage 

The  subject  site  area  was  one  of  the  last  portions  of  the 
Back  Bay  to  be  filled.   The  site  area  was  filled  in 
approximately  1890.   The  only  identified  historical 
development  on-site  includes  a  service  station  located  at 
the  corner  of  Sherborn  and  Commonwealth  Avenue  (601 
Commonwealth  Avenue) ,  and  a  two-story  brick  one  family  home 
constructed  adjacent  to  the  service  station  (597-599 
Commonwealth  Avenue) .   The  remainder  of  the  site  has 
apparently  remained  undeveloped  or  was  utilized  for  parking 
since  the  area  was  filled  (2,3)*. 

3 .    Regulatorv  Status 

The  portion  of  the  site  formerly  occupied  by  the  service 
station  (599-601  Commonwealth)  is  currently  listed  by  the 


*  Refer  to  listing  of  Referenced  attached  to  this  document. 
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Massachusetts  Department  of  environmental  Protection  (DEP) 
as  a  "Location  to  be  Investigated,"  under  preliminary 
assessment  (12)  .   The  site  is  listed  due  to  gasoline  and  oil 
contamination  of  soil  and  groundwater  at  the  site  identified 
during  tank  removal  and  replacement  activities,  and  previous 
assessments  involving  subsurface  explorations  from  1983  to 
1987  (13) .   Remedial  measures  conducted  at  the  site  include 
soil  excavation  and  removal,  as  well  as  recovery  system 
installation  for  phase  separated  product  identified  at  the 
site  (13,14,15,16) . 

Subsurface  Explorations  and  Chemical  Testing 

A  subsurface  exploration  program  consisting  of  seven  borings 
and  installation  of  six  groundwater  monitoring  wells  and  a 
piezometer  was  completed  in  January  1992.   A  subsequent 
exploration  program  consisting  of  17  test  pits  was  conducted 
in  November  1992. 

Data  collected  at  groundwater  observation  wells  installed  in 
the  boreholes  are  summarized  on  Table  I.   A  total  of  twelve 
soil  samples,  collected  from  the  completed  borings,  were 
analyzed  for  contaminant  parameters  including  total 
petroleum  hydrocarbons  (TPHs) ,  volatile  organic  compounds 
(VOCs) ,  and/or  total  metals.   Four  groundwater  samples 
collected  form  the  wells  were  analyzed  for  volatile  organic 
compounds  at  a  DEP  approved  laboratory.   Soil  and 
groundwater  samples  were  qualitatively  screened  using  a 
photoionization  detector  and  gas  chroma tograph . 

A  series  of  17  test  pits  were  excavated  on  7 ,  8  and  11 
November  1992  (see  Figure  9-2  for  locations) .   An  additional 
34  composite  soil  samples  were  collected  from  the  test  pits. 
These  samples  were  analyzed  for  parameters  included  in  soil 
disposal  criteria  including  VOCs,  acid  and  base  neutral 
extractable  compounds  (ABNs) ,  priority  pollutant  metals, 
pesticides,  PCBs,  TPH,  corrosivity,  ignitability,  total  and 
reactive  cyanide  and  sulfides.   Each  composite  samples  was 
also  screened  for  total  VOCs  in  the  field  using  a 
photoionization  detector. 

Instrument  screening  data  for  soils  and  groundwater  is 
summarized  on  Table  II.  Laboratory  data  for  soils  and 
groundwater  are  summarized  on  Table  III  and  IV  respectively. 

Subsurface  Conditions 

The  test  borings  indicated  the  following  sequence  of 
subsurface  units  in  order  of  increasing  depth  below  ground 
surface: 
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o 

Miscellaneous  Fill 

o 

Organic  Silt/Peat 

o 

Marine  Sands 

o 

Marine  Silts  and  Clays 

o 

Glacial  Till 

o 

Bedrock 

The  deepest  boring  extended  to  bedrock  at  a  depth  of  171  ft. 
below  ground  surface.   Depth  to  groundwater  varies  from 
approximately  7  to  12  ft.  beneath  the  site  and  apparently 
moves  to  the  north-northeast. 

Environmental  Conditions 

Based  on  the  results  of  the  chemical  testing  program 
conducted  on  the  samples  obtained  in  the  explorations,  the 
subject  site  can  be  divided  into  two  areas  showing 
distinctly  different  evidence  of  contamination.   The  first 
area  is  the  site  of  the  gasoline  service  station,  the  other 
is  the  easterly  portion  of  the  site.   The  following 
descriptions  will  summarize  the  identified  environmental 
conditions  in  both  portions  of  the  site. 

o      Former  Texaco  Service  Station  Parcel 

This  portion  of  the  site  is  the  location  of  known 
releases  of  gasoline,  fuel  oil  and  waste  oil. 
Sources  included  numerous  former  gasoline  underground 
storage  tanks,  two  possible  fuel  oil  tanks,  and 
underground  storage  of  waste  oil.   All  known 
underground  storage  tanks  have  reportedly  been 
removed  from  this  portion  of  the  parcel  (8,11,16).   A 
potential  remaining  on-site  source  is  the  fill 
material  beneath  the  former  service  station  and  to 
the  north.   A  large  quantity  of  contaminated  fill 
material  was  reportedly  removed  form  the  tank  field 
locations  at  this  site  during  the  tank  removal 
activities  in  1987.   Reportedly,  quantities  of 
visually  contaminated  soils  remained  under  the  former 
service  station,  in  the  northern  portion  of  the 
parcel  and  beneath  the  sidewalk  along  the  southern 
boundary  of  the  site  (11)  .   Petrolevim  contamination 
identified  in  the  basement  of  the  abutting  property 
at  14  0  Bay  State  Road  has  been  attributed  in  previous 
studies  to  releases  form  former  underground  storage 
facilities  at  the  Texaco  Station  (11,14,15). 
Contamination  identified  in  previous  studies  along 
the  northern  and  southern  boundaries  of  this  site  and 
in  the  basement  of  the  dormitory  at  140  Bay  State 
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Road  suggests  petroleum  contamination  has  migrated 
off-site. 

The  subsurface  explorations  and  chemical  testing 
conducted  in  this  study  confirms  that  the  fill 
material  in  the  northern  portion  of  the  former  Texaco 
parcel  is  contaminated  with  residual  petroleum 
products.   Fill  material  and  the  upper  portion  of  the 
organic  soil/peat  in  the  vicinity  of  the  water  table 
(approximately  10  ft.)  show  elevated  levels  of  VOCs 
and  TPH.   Levels  of  VOCs  increase  with  depth  to  the 
water  table.   Elevated  FID  screening  readings  and 
BTEX  (benzene,  toluene,  ethylbenzene,  and  xylenes) 
concentrations  have  been  identified  in  borings 
(B6-0W,  B7-0W)  and  test  pits  (eg.  TP-1,  TP-3)  located 
in  areas  beneath  the  former  station  or  north  of  the 
former  station  where  former  remedial  efforts  were  not 
conducted.   However,  The  identified  soil 
contamination  does  not  appear  to  extend  to  greater 
depths  below  water  level .   The  underlying  marine 
sands  shown  only  low  levels  of  VOCs  based  on  PID 
screening  results.   The  low  permeable  peat/organic 
silts  beneath  the  site  apparently  reduce  the  downward 
migration  of  contaminants. 

Elevated  levels  of  some  metals  were  detected  in  fill 
material  excavated  in  the  vicinity  of  a  former  waste 
oil  tank  and  downgradient  from  this  location  at  the 
water  table  (TP-4,  TP-3).   Elevated  levels  of  mercury 
(8.0,  0.31  ppm)  and  lead  (220,  210  ppm)  were  detected 
at  these  locations. 

Soil  screening  results  of  the  fill  material  in  the 
southern  (Commonwealth  Avenue)  portion  of  the  former 
Texaco  parcel  showed  levels  generally  under  10  ppm. 
This  suggests  that  much  of  the  original  contaminated 
fill  in  the  vicinity  of  the  former  gasoline  tanks  was 
effectively  removed.   However,  elevated  VOC 
concentrations  were  identified  at  the  watertable  in 
test  pits  conducted  at  locations  TP-5  and  TP-6  (Table 
III) .   Some  residual  contamination  likely  exists  at 
depth  in  areas  of  the  former  remedial  soil 
activities. 

Groundwater  beneath  the  former  Texaco  parcel  shows 
BTEX  contamination  probably  resulting  from  the  former 
gasoline  releases  at  the  site.   Phase  separated 
product  was  not  identified,  although  strong  petroleum 
sheens  and  odors  were  documented  during  the 
exploration  program.   In  addition  to  BTEX,  2-butanone 
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(MEK)  was  detected  in  groundwater  from  boring  B7  at 
600  parts  per  billion,  ppb.   Soil  in  test  boring  B6 
at  the  water  table  also  showed  elevated  levels  of  MEK 
(900  ppb)  .   Uses  of  MEK  include  use  as  a  solvent,  and 
in  rubber  cement,  inks,  paint  removers,  resins, 
polystyrene,  chlorinated  rubber,  and  cleaning 
solutions  (17) .   It  is  also  used  as  a  degreasing 
agent  and  a  lube  oil  dewaxing  agent.   Therefore,  it 
may  have  been  utilized  on  the  site  in  the  past 
although  historical  use  was  not  identified. 

Another  solvent  identified  in  groundwater  from 
monitoring  well  B6-0W  was  1, 2-dichloroethane  at  a 
level  of  1.4  ppb.   This  compounds  may  also  be 
associated  with  the  observed  gasoline  contamination. 
Uses  of  1, 2-dichloroethane  include  metal  degreasing 
and  as  a  solvent  to  remove  lead  form  leaded  gasoline 
(18). 

Parkincf  Area  (Easterly  portion  of  site) 

VOCs  were  not  detected  in  soil  samples  collected  from 
test  pits  and  borings  located  east  of  the  former 
service  station  parcel.   FID  screening  readings  were 
generally  very  low  with  the  exception  of  sample  B3-S2 
(14  6  ppm) .   However,  recovery  of  this  sample  was  poor 
and  this  anomalous  reading  may  reflect  instrument 
error.   This  sample  was  also  screened  using  the  GC 
which  indicated  non-detectable  levels  of  volatile 
organic  compounds.   No  obvious  or  visual  evidence  of 
contamination  were  identified  during  the  test  pit 
program. 

Fill  samples  from  Bl,  B2  and  B3 ,  that  were  tested  for 
TPH  indicated  low  concentrations  in  the  range  of  7  0 
to  290  ppm,  and  a  relatively  high  concentration  of 
lead  2,500  ppm  at  one  sample  location  (B3-0W) .   Soil 
samples  collected  from  test  pits  located  in  the 
eastern  area  of  the  site  showed  TPH  concentrations 
generally  below  200  ppm.   Elevated  levels  of  lead, 
typical  of  fill  in  urban  areas,  were  detected  in 
samples  from  the  eastern  areas  of  the  site  (36-780 
ppm) .   Levels  of  other  metals  were  generally  low  to 
non-detected  (Table  III)  . 

Selected  samples  were  analyzed  for  additional 
disposal  characterization  parameters.   Pesticides 
total  and  reactive  cyanides,  and  reactive  sulfides 
were  not  detected  in  the  suite  of  analyzed  samples 
(Table  III) .   Low  levels  of  the  PCB,  aroclor  1260 
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(0.074  ppm)  were  detected  in  sample  TP-4-S1  collected 
from  the  former  waste  oil  tank  location.   Flash  point 
was  determined  to  be  greater  than  140 °F  for  the 
samples  analyzed. 

Groundwater  samples  from  this  portion  of  the  site 
which  were  screened  using  the  GC   indicated  low  levels 
(<3  PPB)  of  toluene  and  xylenes  typical  of  gasoline 
contamination.   Groundwater  collected  ta  B2-0W  showed 
3.5  ppb  of  xylenes.   Potential  sources  include  the 
former  Texaco  station  or  possibly  the  former  service 
station  at  10  Deerfield  Road.   An  existing  fuel  oil 
tank  also  reportedly  remains  beneath  the  adjacent 
hotel  parking  facility  (8) . 

The  available  subsurface  information  for  this  portion 
of  the  site  suggests  that  the  fill  may  contain  low 
levels  of  petroleum  and  metals  contamination  that  may 
require  special  handling.   This  material  would  be 
classified  as  "urban  fill"  in  accordance  with  DEP 
guidelines.   Additional  explorations  and  testing  will 
likely  be  required  to  further  characterize  the  large 
volume  of  soils  for  off-site  disposal. 

G.    Summary  of  Environmental  Conditions 

The  following  is  a  summary  of  the  findings  of  this 
environmental  investigation: 

1.  The  site  is  currently  listed  as  a  "Location  to  be 
Investigated,"  under  preliminary  assessment  status, 
by  the  Massachusetts  Department  of  Environmental 
Protection  (12) . 

2.  Near  surface  fill  material  in  the  western  portion  of 
the  site,  primarily  on  the  north  side,  in  the 
vicinity  of  the  former  Texaco  Station  parcel  are 
contaminated  with  petroleum  products.   Elevated  TPH 
levels,  and  increasing  VOC  concentrations  were 
measured  with  depth  to  the  water  table.   The 
identified  soil  contamination  apparently  does  not 
extend  into  the  natural  soils  below  the  water  table. 
In  addition,  some  residual  contamination  was 
identified  at  the  water  table  in  the  southerly 
portion  of  the  Texaco  parcel  in  areas  where  soil 
remediation  activities  were  previously  undertaken. 

3.  Groundwater  beneath  the  former  Texaco  Station  parcel 
indicates  BTEX  contamination  related  to  past 
petroleum  releases  on-site.   MEK  (2-butanone)  was 
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also  identified  in  groundwater  (B7-0W)  and  is 
probably  also  related  to  past  uses  of  the  property. 

4.  Metal  concentrations  were  identified  in  soils  at  the 
site.   However,  the  levels  are  within  ranges 
typically  identified  in  soils  except  for  levels 
detected  in  the  vicinity  of  a  former  waste  oil  tank 
and  lead  levels  typical  of  urban  fill  identified  in 
the  eastern  portion  of  the  site.   These  elevated 
levels  are  above  normal  ranges  and  will  require 
special  handling  during  construction. 

5.  No  additional  sources  of  contamination  were 
identified  at  the  site  beyond  that  of  the  former 
gasoline  station.   Current  use  of  the  site  as  a 
parking  area  is  apparently  not  impacting 
environmental  conditions  at  the  site. 

6.  Although  this  evaluation  confirms  that  oil  and 
hazardous  material  do  exist  beneath  the  site,  an 
imminent  hazard  to  public  health  and  safety  currently 
does  not  appear  to  exist. 

7.  On-site  fill  soil  will  need  to  be  further  classified 
for  off-site  disposal.   Currently,  soils  on  the 
easterly  portion  of  the  site  and  the  southerly 
portion  of  the  Texaco  site  would  be  classified  as 
"urban  fill"  and  exhibit  low  levels  of  petroleum 
contamination.   The  fill  soils  on  the  northerly 
portion  of  the  Texaco  site  indicate  higher  levels  of 
petroleum  contamination  and  will  most  likely  require 
off-site  disposal  at  a  lined  landfill  or  recycling. 
Contaminated  soils  identified  in  the  vicinity  of  a 
former  waste  oil  tank  may  require  handling  as  a  RCRA 
characteristic  waste,  due  to  the  presence  of  elevated 
levels  of  metals  (eg.  TP.4-S1  Table  III). 

8.  Groundwater  at  the  site  contains  low  levels  of  VOCs 
and  may  require  treatment  prior  to  discharge  during 
construction . 

LIMITATIONS 

This  document  is  based,  in  part,  on  the  initial  environmental 
assessment  report  prepared  by  Haley  &  Aldrich  entitled 
"Environmental  Assessment,  Proposed  School  of  Management  Building 
Site,  Boston  University,  Boston,  Massachusetts,"  dated  June  1992. 

The  conclusions  provided  in  this  document  by  Haley  &  Aldrich, 
Inc.,  are  based  solely  on  the  scope  of  work  conducted  and  the 
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sources  of  information  referenced  in  the  initial  environmental 
assessment  report.   Additional  information  is  currently  being 
gathered  and  evaluated  by  Haley  &  Aldrich,  Inc.,  therefore  our 
conclusions  and  recommendations  may  be  reviewed  and  modified  if 
necessary. 

The  work  performed  by  Haley  &  Aldrich,  Inc.  is  subject  tot  he 
terms  and  conditions  stated  in  our  proposal  dated  18  December 
1991,   This  work  has  been  undertaken  in  accordance  with  generally 
accepted  environmental  consulting  practices.   No  other  warranty, 
express  or  implied,  is  made.   The  contents  of  this  document  may 
not  be  copied,  provided,  or  otherwise  communicated,  in  whole  or 
in  part,  to  any  party  without  the  prior  written  consent  of  Haley 
&  Aldrich,  Inc. 

jw/SWEENEY.WPF 
Enclosures 
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Table  II   -  Summary  of  Soil  FID  Screening  Data  and 

GC  Screening  Data 
Table  III  -  Soil  Analytical  Results 
Table  IV   -  Groundwater  Analytical  Results 
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OBSERVATION 

REFERENCE 

DEPTH  OF 

SCREENED 

MONfTORING 

DEPTH  TO 

GROUNDWATER 

WELL 

POINT  AND 

SCREENED 

GEOLOGIC 

DATE 

GROUNDWATER 

Fl  FVATION 

DESIGNATION 

ELEVATION 
(feet) 

INTERVAL 
(feet) 

UNIT 

(feet) 

(feet) 

B1-OW 

Top  Casing 

5.5-15.5 

FlUyO.  SILT 

27-Dec-91 

11.0 

9.27 

20.27 

30-Dec-91 
31-Dec-91 
02-Jan-g2 
06-Jan-92 
11-Feb^92 

10.9 
10.9 
11.0 
10.8 
11.3 

9.37 
9.37 
9.27 
9.47 
8.97 

B2-OW 

Top  Casing 

5.5-15.5 

FILUO.  SILT 

27-Dec-9i 

8.1 

10.21 

18.31 

30-Dec-91 
31-Dec-91 
02^an-92 
06Jan-92 
11-Feb-92 
07-NOV-92 

7.8 
8.0 
8.0 
7.1 
8.1 
8.35 

10.51 
10.31 
10.31 
11.21 
10.21 
9.96 

B3-PZ 

Top  Casing 

27.0  -  33.0 

SAND 

02-Jan-92 

12.6 

5.71 

18.31 

06-Jan-92 
ll-Feb-92 
07-NOV-92 

1^2 
13.0 
13.00 

6.11 
5.31 
5.31 

B4-OW 

Top  Casing 

5.8-15.8 

FILUO.  SILT 

30-Dec-91 

1^4 

8.45 

20.85 

31-Dec-91 
02-Jan-92 
06-Jan-92 
11-Feb-92 
07-NOV-92 

12.5 
12.5 
12.1 
12.5 
1Z58 

8.35 
8.35 
8.75 
8.35 
8.27 

B5-OW 

Ground  Surface 

5.5-15.5 

RLUPEAT 

31-Dec-91 

11.8 

8.52 

20.32 

02-Jar>-92 
06-Jan-92 
ll-Feb-92 
07-NOV-92 

12.5 

10.9 
11.8 
12.12 

7.82 

9.42 
8.52 
8.20 

B6-0W 

Ground  Surface 

5.5-15.5 

FILL/PEAT 

02^an-92 

12.1 

6.55 

18.65 

0&Oan-92 
ll-Feb-92 
07-NOV-92 

8.9 
9.4 
9.73 

9.75 
9.25 
8.92 

B7-0W 

GroufKi  Surface 

5.0-15.0 

FILL/0.  SILT 

02-Jan-92 

6.0 

12.84 

18.84 

06-Jan-92 
ll-Feb-92 
07-NOV-92 

10.0 
10.9 
10.75 

8.84 
7.94 
8.09 

NOTES: 

1 .  Depths  measured  relative  to  listed  reference  point 

2.  Bevalions  referenced  to  Boston  City  Base  Datum,  wtiich  is  5.65  ft  below  the  National  Geodetic  Vertical  Datum  of  mean  sea  level. 
JPF;003A:BUGWELWQ1 
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This  document  presents  a  draft  Disposal  Management  Plan  (DMP)  for 
the  proposed  Boston  University  School  of  Management  project.   The 
primary  elements  of  the  Disposal  Management  Plan  are  summarized 
in  Table  I. 

The  environmental  tests  conducted  to  date  indicate  that  the  on- 
site  contamination  is  primarily  limited  to  specific  areas  in  the 
miscellaneous  fill  unit. 

Issues  related  to  soil  excavation  and  disposal,  groundwater 
removal  inside  the  excavation  limits,  and  health  and  safety  are 
discussed  below. 

SOIL  EXCAVATION  AND  DISPOSAL 

Based  upon  the  results  of  the  exploration,  screening,  pre- 
characterization  and  chemical  testing  program,  the  on-site  soils, 
primarily  the  miscellaneous  fill  unit,  will  be  classified  into 
one  of  five  categories  for  disposal.   These  disposal  categories 
are  discussed  in  a  subsequent  section  of  this  document. 

The  following  items  will  be  evaluated  in  connection  with  soil 
excavation  and  disposal  at  this  site. 

o  Soil  Characterization 

o  On-site  Soil  Handling 

o  Soil  Disposal 

o  Transportation  of  Materials 

o  Contingencies 

A  brief  discussion  on  these  items  is  presented  below. 

Soil  Characterization  -  Excavated  soils  will  be  monitored  for 
visual  and  olfactory  evidence  of  contamination,  including 
discoloration,  texture,  odor,  etc.   Excavation  spoils  will  be 
pre-categorized  in  accordance  with  the  criteria  indicated  below. 

Soils  will  be  screened  in  the  field  using  a  Photoionization 
Detector  (PID) ,  and  segregated  and  handled  as  indicated  under 
this  handling  and  disposal  plan.   If  unanticipated  material  is 
encountered  this  material  will  be  handled  under  Category  E. 

Category  A  -  Soils  identified  where  Total  Petroleum 
Hydrocarbons  (TPH)  has  been  detected  at  levels  less  than  100 
parts  per  million  (ppm)  and  Volatile  Organic  Compounds  (VOC) 
less  than  3  ppm. 
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Category  B  -  Soils  identified  where  the  presence  of  TPH  is 
greater  than  100  ppm,  but  less  than  500  ppm,  and  VOC  less 
than  10  ppm. 

Category  C  -  Soils  identified  where  the  presence  of  TPH  is 
greater  than  500  ppm,  but  less  than  1000  ppm,  and  VOC  less 
than  100  ppm. 

Category  D  -  Soils  identified  where  the  presence  of  TPH  is 
greater  than  1000  ppm,  or  are  suspected  of  having  elevated 
TPH  levels,  and  VOC  greater  than  100  ppm. 

Category  E  -  Soils  that  exhibit  unusual  visual  or  olfactory 
evidence  of  petroleum  contamination  due  to  staining, 
texture,  odor,  etc.   These  soils  will  be  segregated 
separately,  sampled,  and  tested. 

On-site  Soil  Handling  and  Storage  -  It  is  planned  that  the 
excavated  soils  will  be  placed  directly  into  trucks  for  off-site 
disposal.   However,  if  excavated  soils  are  stockpiled  on-site, 
the  soils  will  be  placed  on  and  covered  with  polyethylene 
sheeting.   The  Contractor  will  be  required  to  submit  procedures 
for  soil  stockpiling  and  handling  prior  to  the  start  of 
construction . 

Soil  Disposal  Options  -  The  following  disposal  options  are 
planned  for  the  respective  soil  categories: 

Category  A  -  Soils  would  be  reused  on-site,  disposed  of  as 
unregulated  material,  or  as  cover  material  at  an  unlined 
landfill  (NE  Region) . 

Category  B  -  Soils  would  be  disposed  of  at  an  unlined 
landfill  (NE  Region)  with  a  DEP-signed  Bill  of  Lading. 

Category  C  -  Soil  could  be: 

a.  Disposed  of  at  an  lined  landfill  (NE  Region)  with  a 
DEP-signed  Bill  of  Lading,  or 

b.  Recycled  at  an  in-state  off-site  asphalt  batch 
process  facility  with  a  DEP-signed  Bill  of  Lading. 

Category  D  -  Soil  would  be  recycled  at  an  in-state  off-site 
asphalt  batch  process  facility  with  a  DEP-signed  Bill  of 
Lading. 
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Category  E  -  Disposal  option  would  be  dependent  on  TPH  and 
VOC  levels  and  based  on  DEP  criteria.   It  is  anticipated 
that  these  soils  with  higher  VOC  and  TPH  levels  would 
require  disposal  at  a  lined  landfill  or  recycling. 

Transportation  of  Materials  -  All  material  removed  from  the  site 
will  be  loaded  onto  trucks  within  the  site  limits.   All  trucks 
leaving  the  site  will  be  covered  and  cleaned  of  spilled  debris 
that  might  fall  from  the  truck  during  transport. 

Material  removed  from  the  site  will  be  transported  under  a  Bill 
of  Lading,  or  Waste  Manifest,  as  appropriate.   All  receiving 
landfills/facilities  will  be  approved  and  disposal  coordinated 
through  the  DEP,  Division  of  Solid  Waste  and  Bureau  of  Waste  Site 
Cleanup.   Documentation  on  field  monitoring  and  chemical  testing 
results  will  be  made  available  to  the  receiving  town  via  the 
respective  disposal  facility- 
Contingencies  -  If  during  the  work,  the  presence  of  potentially 
hazardous  conditions  are  evident  due  to  contamination,  work  in 
the  area  will  be  suspended.   The  area  will  then  be  secured  to 
prevent  the  existence  of  a  health  risk  or  release  to  the 
environment.   The  sources  of  the  contamination  and  the  events 
causing  the  release  will  be  determined  prior  to  resuming  the 
work.   If  necessary,  the  DEP  will  be  notified. 

The  impact  on  the  work  will  be  evaluated  with  respect  to  the 
disposal  options  for  the  material,  on-site  handling  procedures, 
and  the  site  health  and  safety  program.   Procedures  will  be 
developed  to  allow  the  work  to  continue  in  a  monitored 
environment  within  the  guidelines  of  the  health  and  safety 
program. 

DISPOSAL  OF  GROUNDWATER  AND  SURFACE  WATER  RUNOFF 

Contaminated  groundwater  may  be  encountered  in  localized  areas, 
specifically  within  the  near  surface  miscellaneous  fill  unit.   If 
contaminated  groundwater  is  encountered,  this  water  will  be 
treated  on-site  and  disposed  of  in  accordance  with  an  approved 
discharge  permit  or  removed  and  legally  transported  and  disposed. 
If  contaminated  water  is  transported  it  will  be  by  a  licensed 
hazardous  waste  transporter,  under  a  manifest,  to  a  DEP  approved 
disposal/treatment  facility. 

Surface  water  runoff  will  be  diverted  away  from  excavations  in 


DRAFT 

6  July  1993 
Boston  University 
Page  4 


areas  of  contaminated  soils  by  ditches,  swales  or  other  means. 


HEALTH  AND  SAFETY  PLAN 

All  Contractors  will  be  required  to  establish  a  Contractors' 
health  and  safety  program  for  the  site,  and  notify  their  workers 
of  the  history  of  the  site  and  contaminants  that  may  be 
encountered. 


Table  I  -  Summary  of  Soil  Disposal  Management  Plan 
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DRAFT 
GROUNDWATER  PROTECTION  PLAN 


I.   INTRODUCTION 


The  groundwater  protection  plan  discussed  below  is  planned  to  be 
implemented  during  construction  of  the  Boston  University  School 
of  Management  Building.   This  plan  is  part  of  the  geotechnical 
instrumentation  monitoring  program  that  will  be  undertaken  during 
construction.   The  purpose  of  monitoring  the  groundwater  levels 
is  to  insure  that  adverse  groundwater  lowering  does  not  take 
place  that  could  impact  adjacent  foundations,  especially  those  on 
timber  piles. 

The  temporary  earth  support  has  been  selected  in  order  to  reduce 
groundwater  seepage  into  the  excavation.   The  permanent  structure 
will  be  fully  waterproofed  to  not  only  reduce  the  potential  for 
groundwater  lowering  but  to  prevent  seepage  into  the  below-grade 
basement  space. 

II.   GROUNDWATER  MONITORING  PLAN 

The  groundwater  monitoring  plan  consists  of  the  following: 

o     Geotechnical  instruments  installed  below-grade  to  monitor 
groundwater  levels. 

o     Periodic  recording  of  the  groundwater  levels  in  the 
installed  instruments. 

o     Evaluation  of  measured  groundwater  levels. 

o    Remedial  measures,  if  necessary,  to  maintain  the  area 

groundwater  levels  outside  the  excavation  if  these  levels 
are  effected  by  the  School  of  Management  construction 
activities. 

The  geotechnical  monitoring  instruments  are  planned  to  consist  of 
up  to  six  observation  wells  that  will  be  installed  around  the 
site,  outside  the  excavation  limits.   The  groundwater  level  in 
these  observation  wells  is  planned  to  be  recorded  by  Haley  & 
Aldrich  prior  to,  and  during,  the  School  of  Management 
construction  activities. 

It  is  anticipated  that  the  groundwater  level  will  fluctuate 
during  construction  due  to  numerous  factors,  including 
precipitation,  water  run-off  in  the  street,  unrelated 
construction,  utilities  and  season.   However,  decrease  in  water 
level  will  be  evaluated  to  assess  if  BU  construction  is  the  cause 
for  the  lowering. 


AQJ< 


III.   REMEDIAL  ACTION  PLAN  OR  CONTINGENCY  PLAN 

Construction  activities  should  not  require  remedial  measures. 
However,  remedial  measures  will  be  implemented  during 
construction  if  the  groundwater  levels  are  determined  to  be 
adversely  lowered  as  a  result  of  construction.   These  remedial 
measures  might  include  sealing  the  leaking  wall  system  and/or 
recharging  the  groundwater  level  outside  the  excavation  limits. 
The  type  and  extent  of  a  recharge  system,  if  necessary,  will 
depend  upon  the  magnitude  of  groundwater  drawdown  outside  the 
excavation  limits. 
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Appendix  C       Infrastructure 


BOSTON  UNIVERSITY  -  SCHOOL  OF  MANAGEMENT 

WATER  CONSUMPTION  AND  SANITARY  FLOW  REDUCTION  ANALYSIS 


Total  sanitary  discharge  is  calculated  on  the  following  based  on  Commonwealth 
of  Massachusetts  Regulation  314  CMR:  Division  of  Water  Pollution  Control  which 
was  established  before  use  of  water  saver  devices.  Proposed  building  has 
latest  water  saver  devices  on  all  water  supply  systems. 

Water  closets  operate  with  1.6  gallon  per  flush  in  lieu  of  3.5  gallon  per 
flush  which  is  a  55%  reduction  in  water  usage. 

Lavatories  with  flow  restrictors  use  0.5  GPM  in  lieu  of  2.5  GPM  reducing  flow 

by  80%. 

Based  on  the  above  listed  reductions  and  other  devices  operating  at  normal 
flow,  an  overall  minimum  sanitary  discharge  reduction  of  40%  is  anticipated 
for  the  total  building. 

Instantaneous  water  demand  is  only  marginally  affected  by  the  use  of  low  water 
consumption  toilets.  Peak  flow  rate  is  reduced  from  25  GPM  to  20  GPM  which  is 
a  reduction  by  20%.  Instantaneous  flow  reduction  of  lavatories  with  0.5  GPM 
flow  restrictions  is  80%. 

Since  water  closets  are  the  major  plumbing  component  of  the  instantaneous 
water  flow,  a  maximum  reduction  of  the  building  of  20%  is  anticipated. 


BOSTON  UNIVERSITY  -  SCHOOL  OF  MANAGEMENT 
UTILITY  DEMAND  LOAD  CALCULATIONS  -  9  FLOORS 

A.  Sanitary  Sewer  System 

1.  Calculated  sanitary  flow  for  the  proposed  project  as  per  Common- 
wealth of  Massachusetts  Regulations  314  CMR:  Division  of  Water 
Pollution  Control . 

a)  School  Occupancy  of  Building  with  Cafeteria 
(Floors  1  through  4) 

2,300  students  x  15  GPD/person     34,500  GPD 

b)  Office  Occupancy  of  Building 
(Floors  5  through  9) 

160,630  SF  X  75  GPD/1,000  SF       12.047  GPD 

46,547  GPD 

2.  Calculated  wastewater  flow  from  the  air  conditioning  system. 

a)    Cooling  tower  blowdown  per  ASHRAE  Guide  Chapter  20 
1,200  ton  capacity  x  3  GPM/ton  x  0.9%  blowdown  rate 
X  10  mins/day  =  323  GPD  maximum 

3.  Total  sanitary  discharge  generated  from  the  proposed  project  per 
day  is  46,547  GPD  +  323  GPD  =  46,870  GPD. 

4.  Maximum  instantaneous  sanitary  flow  is  calculated  to  be  0.6  cubic 
feet  per  second. 

279  GPM =  0.6  CFS 

7.5  GPF'  X  60  sec./min. 

5.  Mitigation:  It  is  anticipated  that  total  sanitary  discharge  will 
be  reduced  by  40%  due  to  water  saver  devices.  (See  analysis 
elsewhere  in  this  report.)  Actual  anticipated  discharge  will  be 
46,870  GPD  X  60%  =  28,122  GPD. 

B.  Storm  Water  Drainage: 

1.    Maximum  flow  based  on  4  inches/hour  rainfall  per  Massachusetts 
plumbing  code  248  CMR  and  A.S.P.E. 

38.000  SF  of  roof  area  X  .33  LF/Hr  =  3.5  CFS 
3600  SEC/HR 


BOSTON  UNIVERSITY  -  SCHOOL  OF  MANAGEMENT 
UTILITY  DEMAND  LOAD  CALCULATIONS  -  9  FLOORS 
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Water  Service: 
fixtures)  plus 


The  total  maximum  water  supply  demand  is  168  GPM  (plumbing 
69  GPM  (cooling  system)  equals  237  GPM. 


Calculated  Water  Supply  Demand  For  Plumbing 

(Per  Commonwealth  of  Massachusetts  Fuel  Gas  and  Plumbing  Codes) 

a)    School  Occupancy  of  Building  (Floors  1  through  4) 


43  Water  Closets 

9  Urinal 

40  Lavatory 

8  Mop  Receptor 

8  Water  Cooler 

5  Sink 

8  Hose  Bibb 


X12FU 
6FU 
IFU 
2FU 
IFU 
2FU 
2FU 


b)    Office  Occupancy  of  Building  (Floors 


45  Water  Closets 

10  Urinal 

55  Lavatory 

7  Mop  Receptor 

7  Water  Cooler 

10  Sink 

10  Hose  Bibb 


X12FU 
X  6FU 
IFU 
2FU 
IFU 
2FU 
2FU 


c)    Servery/Kitchen  (Second  Floor) 


3 

Sink 

X 

6FU 

1 

Soda  Dispenser 

X 

IFU 

1 

Juice  Dispenser 

X 

IFU 

1 

Flushing  Hose 

X 

6FU 

1 

Steamer 

X 

2FU 

2 

Ice  Machine 

X 

IFU 

Hot 

Cold 

- 

516 

- 

54 

40 

40 

16 

16 

- 

8 

10 

10 

66+ 

61 
660  = 

726  X  .80 
demand  factor 
=  581  FU 

;  5  through  9) 
Hot    Cold 
540 

- 

60 

55 

55 

14 

14 

- 

7 

20 

20 

89 

20 
716  = 

805  X  .40 
demand  factor 
=  322  FU 

Hot 

Cold 

18 

18 

- 

1 

- 

1 

6 

6 

- 

2 

24+ 

2 

30  = 

54  X  1.0 
demand  factor 
=  54  FU 

BOSTON  UNIVERSITY  -  SCHOOL  OF  MANAGEMENT 
UTILITY  DEMAND  LOAD  CALCULATIONS  -  9  FLOORS 
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Kitchen  (Fourth  Floor) 


1  Dishwasher 

2  Prep  Sink 
2  Work  Sink 
1  Hand  Sink 
1  Disposer 

1  Flushing  Hose 

1  Pot  Sink 


xlOFU 
6FU 
6FU 
IFU 
6FU 
6FU 
8FU 


Hot 


Cold 


10 

10 

12 

12 

12 

12 

1 

1 

6 

6 

6 

6 

8 

8 

55+ 

55  = 

=  110  X  1.0 
demand  factor 
=  110  FU 

Total  water  demand  is  581  +  322  +  54  +  110  =  1,067  FU 

1,067  fixture  units  using  unit  curve  for  predominantly  flush 

valve  system  is  210  GPM.  Actual  use  with  water  saver  devices  is 
210  GPM  X  80%  =  168  GPM. 


Make-up  water  for  air  conditioning  system. 

a.  Cooling  Tower  Evaporation  loss 
3600  GPM  System  Capacity  X  1% 

b.  Cooling  Tower  Slowdown  Rate 
3600  GPM  System  Capacity  X  0.9% 


36  GPM 


33  GPM 
69  GPM 


Calculated  water  demand  for  fire  protection: 

a.    Water  flow  demand  per  NFPA  -  13,  14,  and  20. 

500  GPM  for  the  first  standpipe  plus  250  GPM  for  each 
additional  standpipe. 


Standpipe  1 
Standpipe  2 
Standpipe  3 
Standpipe  4 


500  GPM 

250  GPM 

250  GPM 

250  GPM 

1,250  GPM 
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D.  Gas  Service: 

1.    Heating  hot  water  boiler  1    4,750  CFH 

Heating  hot  water  boiler  2    4,750  CFH 

Heating  hot  water  boiler  3    4,750  CFH 

Kitchen  Equipment/Mi sc.      2,500  CFH 

16,750  CFH 

E.  Electric  Service: 

The  building  is  anticipated  to  have  an  electrical  load  of  approximately 
3550  KW  with  the  following  breakdown: 


1. 

Two  650  KW  chillers 

1300  KW 

2. 

100  horsepower  fire  pump 

100  KW 

3. 

Six  75  horsepower  elevators 

450  KW 

4. 

Lighting 

850  KW 

5. 

General  building  and 
receptacle  loads 

Total 

850  KW 

3550  KW 

At  an  anticipated  90%  power  factor,  this  correlates  to  a  transformer 
load  of  3944  KVA. 


BOSTON  UNIVERSITY  -  SCHOOL  OF  MANAGEMENT 
UTILITY  DEMAND  LOAD  CALCULATIONS  -  10  FLOORS 

A.  Sanitary  Sewer  System 

1.  Calculated  sanitary  flow  for  the  proposed  project  as  per  Common- 
wealth of  Massachusetts  Regulations  314  CMR:  Division  of  Water 
Pollution  Control . 

a)  School  Occupancy  of  Building  with  Cafeteria 
(Floors  1  through  4) 

2,300  students  x  15  GPD/person     34,500  GPD 

b)  Office  Occupancy  of  Building 
(Floors  5  through  10) 

195,530  SF  X  75  GPD/1,000  SF       14.725  GPD 

49,225  GPD 

2.  Calculated  wastewater  flow  from  the  air  conditioning  system. 

a)    Cooling  tower  blowdown  per  ASHRAE  Guide  Chapter  20 
1,300  ton  capacity  x  3  gpm/ton  x  0.9%  blowdown  rate 
X  10  mins/day  =  350  GPD  maximum 

3.  Total  sanitary  discharge  generated  from  the  proposed  project  per 
day  is  49,225  GPD  +  350  GPD  =  49,575  GPD. 

4.  Maximum  instantaneous  sanitary  flow  is  calculated  to  be  0.7  cubic 
feet  per  second. 

300  GPM =  0.7  CFS 

7.5  GPF'  X  50  sec./min. 

5.  It  is  anticipated  that  total  sanitary  discharge  will  be  reduced  by 
40%  due  to  water  saver  devices.  (See  analysis  elsewhere  in  this 
report.)  Anticipated  discharge:  49,575  GPD  x  60%  =  29,745  GPD. 

B.  Storm  Water  Drainage: 

1.    Maximum  flow  based  on  4  inches/hour  rainfall  per  Massachusetts 
plumbing  code  248  CMR  and  A.S.P.E. 

38.000  SF  of  roof  area  X  .33  LF/Hr  =  3.5  CFS 
3600  SEC/HR 
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C.    Water  Service:  The  total  maximum  water  supply  demand  is  184  GPM  (plumbing) 
plus  74  GPM  (cooling  system)  is  258  GPM. 


1.    Calculated  Water  Supply  Demand  For  Plumbing 

(Per  Corranonwealth  of  Massachusetts  Fuel  Gas  and  Plumbing  Codes) 

a)    School  Occupancy  of  Building  (Floors  1  through  4) 


b) 


c) 


Hot 


Cold 


43  Water  Closets 

X12FU  = 

- 

516 

9  Urinal 

X  6FU  = 

- 

54 

40  Lavatory 

X  IFU  = 

40 

40 

8  Mop  Receptor 

X  2FU  = 

16 

16 

8  Water  Cooler 

X  IFU  = 

- 

8 

5  Sink 

X  2FU  = 

10 

10 

8  Hose  Bibb 

X  2FU  = 

- 

61 

66+ 

660  = 

726  X  .80 
demand  factor 
=  581  FU 

Office  Occupancy  of  Bui 

Iding  (Fl 

oors  5  through  10) 

Hot 

Cold 

53  Water  Closets 

X12FU  = 

- 

636 

12  Urinal 

X  6FU  = 

- 

72 

65  Lavatory 

X  IFU  = 

65 

65 

8  Mop  Receptor 

X  2FU  = 

16 

16 

8  Water  Cooler 

X  IFU  = 

- 

8 

12  Sink 

X  2FU  = 

24 

24 

12  Hose  Bibb 

X  2FU  = 

- 

24 

105 

845  = 

950  X  .40 
demand  factor 
=  380  FU 

Servery /Kitchen  (Second 

Floor) 

Hot 

Cold 

3  Sink 

X  6FU  = 

18 

18 

1  Soda  Dispenser 

X  IFU  = 

- 

1 

1  Juice  Dispenser 

X  IFU  = 

- 

1 

1  Flushing  Hose 

X  6FU  = 

6 

6 

1  Steamer 

X  2FU  = 

- 

2 

2  Ice  Machine 

X  IFU  = 

- 

_2 

24+ 

30  = 

54  X  1.0 
demand  factor 
=  54  FU 
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d)    Kitchen  (Fourth  Floor) 


Hot 


Cold 


1 

Dishwasher 

xlOFU 

10 

10 

2 

Prep  Sink 

X  6FU 

12 

12 

2 

Work  Sink 

X  6FU 

12 

12 

1 

Hand  Sink 

X  IFU 

1 

1 

1 

Disposer 

X  6FU 

6 

6 

1 

Flushing  Hose 

X  6FU 

6 

6 

1 

Pot  Sink 

X  8FU 

8 

8 

55+ 

55  = 

110  X  1.0 
demand  factor 
=  110  FU 

Total  water  demand  is  581  +  380  +  54  +  110  =  1,125  FU 

1,125  fixture  units  using  unit  curve  for  predominantly  flush 
valve  system  is  230  GPM.  Actual  use  with  water  saver  devices  is 
230  GPM  X  80%  =  184  GPM. 


Make-up  water  for  air  conditioning  system. 
a. 


b. 


Cooling  Tower  Evaporation  loss 
3900  GPM  System  Capacity  X  1% 

Cooling  Tower  Slowdown  Rate 
3900  GPM  System  Capacity  X  0.9% 


39  GPM 


35  GPM 
74  GPM 


Calculated  water  demand  for  fire  protection: 

a.    Water  flow  demand  per  NFPA  -  13,  14,  and  20. 

500  GPM  for  the  first  standpipe  plus  250  GPM  for  each 
additional  standpipe. 


Standpipe  1 
Standpipe  2 
Standpipe  3 
Standpipe  4 


500  GPM 

250  GPM 

250  GPM 

250  GPM 

1,250  GPM 
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D.  Gas  Service: 

1.    Heating  hot  water  boiler  1    5,000  CFH 

Heating  hot  water  boiler  2    5,000  CFH 

Heating  hot  water  boiler  3    5,000  CFH 

Kitchen  Equipment/Misc.       2.500  CFH 

17,500  CFH 

E.  Electric  Service: 

The  building  is  anticipated  to  have  an  electrical  load  of  approximately 
3850  KW  with  the  following  breakdown: 


1. 

Two  750  KW  chillers 

1500  KW 

2. 

100  horsepower  fire  pump 

100  KW 

3. 

Six  75  horsepower  elevators 

450  KW 

4. 

Lighting 

900  KW 

5. 

General  building  and 
receptacle  loads 

Total 

900  KW 

3850  KW 

At  an  anticipated  90%  power  factor,  this  correlates  to  a  transformer 
load  of  4278  KVA. 
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Response  from  BSWC  (John  P.  Sullivan)  to  Secretary  Suzan  Tierney 
Dated  11-18-92 


Comment  1:  BASIS  FOR  SANITARY  FLOW  AND  WATER  DEMAND  ESTIMATES 

Calculations  explaining  basis  for  the  sanitary  flow  and  water 
demand  are  included  in  this  report. 

Comment  2:  GENERAL  SERVICE  APPLICATION 

Preliminary  plans  have  been  submitted  for  review  and  comment. 
Final  general  service  application  will  be  submitted  at  later  date. 

Comment  3:  WATER  AND  SEWER  CONNECTION 

Water  and  sewer  connection  will  be  constructed  per  latest  require- 
ments, dated  April  1993. 

Comment  4:  SEPARATE  SANITARY  AND  STORM  DRAINS 

Separate  sanitary  and  storm  drain  will  be  provided,  as  outlined  in 
Section  13  of  the  DPIR. 

Comment  5:  OIL  SEPARATOR 

On  12-10-92  Cannon  did  contact  by  telephone,  BSWC  (Mr.  Eugene 
Favret)  and  received  latest  directions  for  installation  of  oil 
interceptors.  Oil  interceptor  will  be  constructed  following  these 
instructions  and  per  latest  BSWC  written  requirements  (dated  April 
1993). 

Cotimient  6:  GREASE  TRAP 


On  12-10-92  Cannon  did  contact  by  telephone,  Mr.  Eugene  Favret, 
Supervisor  for  the  Commission's  Grease  Trap  Program,  regarding 
installation  of  grease  traps. 

In  accordance  with  the  Boston  Water  and  Sewer  Commission,  Sewer 
Use  Regulations,  grease  traps  will  be  installed  serving  the 
Canteen  and  Dining  Room  in  this  building.  Local,  point-of-use, 
grease  traps  will  be  installed  at  the  Canteen  and  at  the  Dining 
Room.  Single  large  combined  secondary  grease  trap  will  be  in- 
stalled outside  the  building  for  combined  flow  from  Canteen  and 
Dining  Room.  Grease  trap  design  will  follow  latest  directives  as 
outlined  in  BSWC  written  requirements  dated  April  1993. 
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Response  to  letter  from  MWRA  (Patricia  Heidel)  dated  11-20-92  to  Secretary 
Suzan  Tierney. 

A.    Suggested  water  conservation  measures  for  heating  and  cool ing  have  been 
reviewed. 

1.  USE  OF  CLOSED-LOOP  COOLING  SYSTEMS  WITH  COOLING  TOWER 

Central  cooling  plant  utilizes  two  650  ton  water  cooled  electric 
centrifugal  chillers.  Heat  rejection  is  accomplished  by  matching 
cross  flow  evaporative  cooling  towers.  These  cooling  towers  have 
high  efficiency  drift  eliminators  to  minimize  water  loss  due  to 
drift. 

Maximum  make-up  water  use  is  39  GPM  at  full  load  operation. 
Average  make-up  water  consumption  is  12  GPM,  or  less  than  1/3  of 
maximum  flow. 

Cooling  towers  specified  are  designed  to  minimize  waste  of  water 
and  water  use  approaches  theoretical  minimum  required  for  evapora- 
tive heat  rejection. 

Proposed  cooling  system  is  the  most  energy  efficient  cooling 
system  for  this  building  since  it  utilizes  evaporative  cooling  as 
means  of  heat  rejection.  Electrical  energy  consumption  with  use 
of  air-cooled  technologies  will  be  80%  higher. 

2.  ISOLATED  COOLING  UNITS 

A  few  small  size  cooling  systems  are  required  in  dedicated  areas 
(e.g.,  Telecommunications  Room).  These  systems  are  air-cooled, 
dosed-loop  and  do  not  use  any  water. 

3.  AIR-COOLED  TECHNOLOGIES 

Air-cooled  cooling  systems  do  not  use  evaporation  of  water  as 
medium  for  heat  reduction.  There  is  no  water  consumption  with 
these  systems,  however,  electrical  energy  consumption  is  80 
percent  higher  with  air-cooled  technologies. 

Considering  the  cost  of  electricity  and  the  impact  electricity 
generating  facilities  on  the  environment,  the  use  of  evaporative 
cooling  systems  is  the  preferred  choice  for  this  building. 
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Response  to  letter  from  MWRA  (Patricia  Heidel)  dated  11-20-92  to  Secretary 
Suzan  Tierney. 
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4.    CAPTURE  AND  RE-USE  OF  STEAM 

Proposed  building  does  not  use  steam  for  either  heating  or  cool- 
ing. 

B.  Suggested  water  conservation  measures  for  sanitary  facil ities. 

1.  0.5  GPM  FAUCET  AERATORS 

0.5  GPM  faucet  aerators  (flow  restrictors)  are  specified  through- 
out the  building  as  stated  in  the  DPIR. 

2.  2.5  GPM  SHOWER  HEADS 

This  building  has  two  showers  for  janitorial  staff.  Both  will 
have  2.5  GPM  shower  heads. 

3.  1.6  GALLON  PER  FLUSH  TOILETS 

Water  saver  toilets  using  1.6  gallons  per  flush  will  be  installed 
throughout  the  building. 

C.  Suggested  water  conservation  measures  for  landscaping. 

1.  MINIMIZE  LANDSCAPED  AREAS 
Landscaped  areas  are  minimal. 

2.  TIMERS 

Timers  will   be  installed  on  all    irrigation  systems. 
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Re: 
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William  Smith,  Cannon 

David  A.  Eves 

May  19,  1993 

Boston  University  School  of  Management 
Ammann  &  Whitney  Project  No.  1  520 
BWSC's  Review  of  25  %  Site  Plan 
Meeting  Minutes 

Peter  Wong,  BWSC/John  Cavanaro,  A&W 

Attendees/R.Rubin,  FPA/pf 


AMMANN  &  WHITNEY 

jfTS.SOUTH^^REETf 
BOSTON^  MASSACHIJSETTS    021 1 1 


?i2^6 17^42350 120 
Fax  (617)423-3633 


MEMORANDUM 

On  April  28,  1993,  Ammann  &  Whitney  (A&W)  submitted  a  set  of  25%  site  plans  to 
the  Boston  Water  and  Sewer  Commission  (BWSC)  for  review  and  comment. 
Specifically,  A&W  requested  BWSC  to  confirm  their  findings  that  the  existing  water 
and  sewer  services  have  adequate  capacity  to  handle  the  additional  demand  and 
discharge  from  the  proposed  BU-SMG  Project.  As  a  result,  a  meeting  was  held  at 
BWSC's  425  Summer  Street  office  on  Tuesday  May  4,  1993  to  discuss  BWSC's 
comments  regarding  A&W's  25%  submission.  The  following  issues  were  discussed 
at  the  meeting: 

I.  WATER  SERVICE 

A.  Mr.  Wong  stated  that  the  proposed  4"  domestic  service  will  require  a  3" 
meter  inside  the  building.  Neptune  Tru/Flow  meters  are  commonly  used 
by  the  BWSC,  and  it  was  suggested  that  one  may  be  suitable  for  this 
Project. 

B.  Mr.  Wong  informed  A&W  that  the  proposed  8"  fire  protection  service 
must  include  a  double  duty  check  valve  in  compliance  with  the  BWSC's 
Cross  Connection  Control  Department's  (CCCD)  standards.  The  CCCD 
requires  written  correspondence  requesting  approval  for  the  connection. 

C.  A&W  asked  BWSC  if  the  results  of  the  Hydrant  Flow  Test  (performed  on 
9/30/92)  proved  that  there  is  sufficient  capacity  in  the  existing  system 
to  handle  the  additional  demand  from  the  Project.  Mr.  Wong  confirmed 
that  the  results  of  the  flow  test  show  adequate  available  capacity  for  the 
Project's  demand. 

II.  SANITARY  SEWER  SERVICE 

A.  Mr.  Wong  noted  that  the  proposed  12"  connection  to  the  existing  18" 
sanitary  sewer  in  Commonwealth  Avenue  should  not  connect  to  the 
nearest  existing  manhole.  Instead,  BWSC  asked  A&W  to  use  a  v\r/e 
branch  connection  to  the  existing  18"  line. 

B.  A&W  asked  BWSC  if  the  calculations  submitted  with  the  25%  set  of 
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drawings  are  sufficient  to  make  a  determination  on  whether  the  existing 
sanitary  sewer  has  adequate  available  capacity  to  handle  the  additional 
flows  from  the  Project.  Mr.  Wong  noted  that  the  calculations  appear  to 
show  adequate  capacity  for  the  proposed  action,  however,  BWSC 
requested  that  A&W  conduct  a  field  inspection  of  the  sewer  manholes 
in  Commonwealth  Avenue  to  confirm  the  actual  flow  calculations. 

III.  STORM  DRAIN  SERVICE 

A.  Similar  to  the  sanitary  sewer  service,  Mr.  Wong  noted  that  a  wye  branch 
connection  should  be  used  for  the  proposed  storm  drain  connection 
rather  than  connecting  to  the  nearest  existing  manhole. 

B.  A&W  asked  BWSC  if  the  calculations  submitted  with  the  25%  set  of 
drawings  are  sufficient  to  make  a  determination  on  whether  the  existing 
storm  drain  has  adequate  available  capacity  to  handle  to  additional  flows 
from  the  Project.  Mr.  Wong  noted  that  the  calculations  appear  to  show 
adequate  capacity  for  the  proposed  action,  however  BWSC  requested 
that  A&W  conduct  a  field  inspection  of  the  storm  drain  manholes  in 
Commonwealth  Avenue  to  confirm  the  actual  flow  calculations. 

A&W  will  inform  the  BWSC  regarding  the  results  of  any  field  inspection  of  the  sanitary 
sewer  and  storm  drain  manholes  in  Commonwealth  Avenue. 

This  is  A&W's  understanding  of  the  issues  discussed  at  the  meeting,  if  you  have  any 
questions,  or  comments  regarding  this  memorandum,  please  contact  this  office. 

JCC/jms 


AMMANN  &  WHITNEY 

CONSULTING  ENGINEERS 

179  South  Street  •  Boston,  MA  02111  •  (617)  423-0120 


April  28  ,  1993 

Boston  Water  and  Sewer  Commission 

425  Summer  Street 

Boston,  Massachusetts  02210 

Attention:      Mr.  Peter  Wong 

Reference:     Boston  University/School  of  Management 

595  Commonwealth  Avenue,  Boston,  MA  02215 
25%  Submittal  Review 

Dear  Mr.  Wong: 

Ammann  &  Whitney  is  preparing  the  infrastructure  design  for  Boston  University's 
proposed  School  of  Management  building  at  595  Commonwealth  Avenue  as  a 
subconsultant  to  Cannon.  A  major  component  of  the  infrastructure  is  the  water  and 
sewer  service  to  the  site.  We  have  submitted  a  set  of  25%  complete  site  plans  with 
the  appropriate  calculations  for  the  water  and  sewer  service  to  the  site  for  your 
preliminary  review. 

As  you  are  aware,  it  has  been  requested  that  the  project  submit  an  Environmental 
Impact  Report  (EIR)  to  the  Boston  Redevelopment  Authority  (BRA)  prior  to  designing 
the  project  to  100%  complete.  As  a  result,  we  request  that  the  BWSC  confirm  that 
the  existing  water  and  sewer  system  has  adequate  capacity  to  handle  the  proposed 
demand  and  discharge  from  the  new  10  story  building. 

At  this  time,  the  exact  invert  elevations  of  the  proposed  connections  is  unknown, 
therefore,  they  are  not  shown  on  our  drawings.  Our  intent  is  to  allow  the  Commission 
to  review  our  25%  Submittal,  and  verify  whether  or  not  the  existing  system  is 
adequate  to  handle  the  proposed  action.  Once  we  have  reached  a  conclusion  with  the 
Commission  regarding  impact  to  the  existing  system,  we  will  proceed  with  our  design. 
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If  you  have  any  questions  or  comments  regarding  this  submittal,  please  contact  this 
office  as  soon  as  possible.   Thank  you  for  your  assistance. 


Very  truly  yours, 


Peter  E.  Murphy 
Principal 
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Boston  Water  and 
Sewer  Commission 


425  Summer  Street 
Boston.  MA  0221 0-1  700 
517-330-9400 
Fax  617-330-5167 


October  6,  1992 


REC2'.VED 


Mr.  Michael  L.  Vaccaro 

Mechanical  Engineer 

Cannon 

148   State  Street 

Boston,    MA      02109 


Proj.  tvio.    ^  "  .    5 •   J 

rile  Category  _£- I 


Re:   Hydrant  Flow  Test, 

Commonwealth  Ave.  near  Sherborn  Street,  Boston 
Cannon  Project  No.  836.00 

Dear  Mr.  Vaccaro: 

As  per  your  request,  we  conducted  a  hydrant  flow  test  at 
Sherborn  Street  at  Commonwealth  Avenue,  Boston  on  September  30, 
1992.   The  results  are  as  follows: 


U\  1 


Static 

Residual 

Flow 

Estimated  quantity 

available  @  20  psi 


62.0  psi 

51.0  psi 

3,399  gpm 

7,007  gpm 


I  trust  that  this  information  is  what  you  require, 
be  of  further  assistance,  please  feel --free  to  call  me. 


If  I  can 


John  P.  Sullivan,  Jr., 
Chief  Engineer 


P.E. 


JPS/AC/mo 


HYDRANT  FLOW  TEST  REPORT 


Date:   9/30/1992 


Time:  10:15 


FRESH 


Test  Hydrant:  88-M22H 

Location: 

Sherborne  Street  @  Commonwealth  Avenue 

Elevation:     16  ft      Tester:  Anne  Lamb 

Remarks : 

Test  conducted  on  a  southern  low  16"  water  main  laid  in  1893. 

Gage:  S-2    Static  Pressure:   62.0  psi   Residual  Pressure:   51.0  psi 

-COEFFICIENT— PITOT FLOW 

0.850  42.0  psi   1027  gpm 

0.850         42.0  psi   1027  gpm 
0.850  18.0  psi    672  gpm 

0.850         18.0  psi    672  gpm 


-FLOW  HYDRANT GAGE 

new  1 

new  1 

18  2 

18  2 


DIAMETER— 
2-  8/16  in 
2-  8/16  in 
2-  8/16  in 
2-  8/16  in 


Total  Flow:   3399  gpm 


Flow  @20  psi:  7007  gpm   Flow  @10  psi:  7863  gpm 


PRES 
{PSI 


2000 


4000       6000 

FLOW  (GPM) 


8000      10000      12000 
(0  psi,   8648  gpm) 


.-\;'-.nina 
.-.■chiiec;ure 
Er.qineenr.u 
-■oiect  Oe:lverv 

^^~3  STste  Street 
=  os:on,  MA  02109 
~i7-7<:2-5^0 


August  14,  1992 


Mr.  Peter  Wong 

Boston  Water  and  Sewer  Department 

425  Summer  Street 

Boston,  MA  02210 


Re:         Boston  Unrversfty  School  of  Management 
Project  No.  0836.00 


Dear  Peter: 


Thank  you  for  meeting  with  me  on  August  3,  1992  to  review  the  preliminary  water,  sanitary  arxj  storm 
services  for  the  above  referenced  project,  it  is  our  understanding  that  the  irtilrty  services  at  Commonwealth 
Avenue  are  adequate  for  this  project. 

The  Contract  Document  Site  Utility  Plan,  detailing  final  utility  connections  and  ail  engineering  calculations 
in  tabulated  form  per  your  department  requirements  will  be  submitted  to  you  for  your  review. 

We  will  contact  you  shortly  to  make  arrangements  for  a  new  water  flow  test  on  Commonwealth  Avenue  near 
Sherborn  Street  for  this  project. 

Thank  you  for  your  assistance. 

Sincerely, 

1 


Michael  L  Vaccaro 
Mechanical  Engineer 


■ct^*<> 


MV/eIc 
cc: 


Jan  Gleysteen 
Frank  Smaak 


uHa'.o 


jrand  Island 


New  York 


St.  LOu:S 


.Vsshington 


CANNON 

December  5,  1991 


Boston  Edison  Company 

Energy  Har.ageir.en t  and  Marketing  Department 

800  RoyUton  Street 

Boston,  KA  02199 

Attention:  Mr.  Oavid  E.  Whittaker 

Senior  Lead  Management  Representative 

Re:        Soston  University 

School  of  Hanagenent 
Cannon  Project'No.  00835.00 

Dear  Mr.  Whittaker: 

We  wish  to  make  official  notification  to  Boston  Edison  Company  that  Boston 
University  is  embarking  en  a  construction  program  with  Cannon  as  their 
architectural/engineering  consultant.  Although  we  are  in  the  early  stages  of 
project  design,  some  pre!  iniinary  engineering  decisions  have  fceen  made.  We  hope 
that  this  letter  will  -'dentify  the  scope  of  the  project  and  establish  the  design 
criteria  we  will  be  working  toward  in  relation  to  your  electrical  services.  We 
also  hope  to  gain  some  information  in  regard  to  services  and  progra^ns  available 
by  your  offices  in  regards  to  energy  efficiency  and  energy  efficiency  lending/ 
rebates. 

The  project  will  consist  of  approximately  500,000  square  feet  at  5S5  Cc^nonwealth 
Avenue  at  the  corner  of  Shsrborn  Street.  The  School  cf  Management  building  will 
consist  of  a  14  story  structure  outlined  as  follows: 

Floors  Usage  Total  Square  Feet 

3  floors  below  grade  Parking  levels  130,000 

1  -  6  School  of  Management  222,000 

7  -  10  University  Administration  108,000 

Mechanical  Penthouse  40,000 

A  total  of  six  (6)  elevators  estimated  at  75  hp  each  and  one  (1)  150  hp  fire  pump 
is  anticipated.  Our  preliminary  load  analysis  indicates  that  3,850  KH  total 
connected  load  is  anticipated  for  the  project.  Mechanical  systems  motor  load 
would  encompass  approximately  1,600  KW  of  this  load  including  a  1,000  ton 
chiller. 


CAN\'ON 

Decetnber  5,  1991 
Mr.  Oavid  £.  Wittaker 
Cannofi  Project  No.  003S6.00 
Page  2 


Please  review  ycur  service  requirements  in  relation  to  this  project.  We  request 
that  you  provide  specific  inforrriation  in  regards  to: 

1.  Alternative  Iccaticns  for  mediun  and  low  voltage  service  entrances  to  the 
building. 

2.  Quantity  of  services  available  and  the  reliability  of  each  service.  (Ws 
currently  are  anticipating  two  (2)  mediu-n  voltage  services  to  the  building 
at  15  KV). 

3.  Utility  rate  schedules  available  for  this  customer  at  both  the  medium  and 
low  voltage  level s. 

4.  Scoping  of  utility  versus  contractor  work  at  both  the  medium  and  low 
voltage  levels. 

5.  Esti:nated  Boston  Edison  initial  costs  at  both  the  irtedium  and  low  voltage 
level s. 

6.  Suggested  energy  efficiency  measures  and  incentive  prcgrams  you  may  offer 
so  that  our  client  may  gain  an  opportunity  to  go  to  rp.cre  efficient 
systems. 

7.  Other  service  information  you  feel  pertinent  at  this  time. 

Re  advised  that  we  anticipate  a  fall  1992  construction  start  for  this  project. 

We  have  included  a  preliminary  copy  of  the  site  plan  for  your  use. 

We  look  forward  to  working  with  you  and  your  staff  on  the  project  and  hope  that 
the  above  information  is  satisfactory  for  your  current  needs.  Should  you  have 
any  questions  or  require  any  additional  information,  please  do  not  hesitate  to 
contact  me  at  (716)  858-3485.  Hy  business  card  is  included  for  your  convenience. 


Very  truly  yours. 


ingineenng 


TGF/ht 
Enc, 

cc:   Ray  Borst 
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AMMANN&  WHITNEY 

CONSULTING  ENGINEERS 

1 79  Souih  Street  •  Boston,  WA  021 1 1  •  (6l  7)  423-01 20 


December  30,  1992 

District  Engineer 

Massachusetts  Water  Resources  Authority 

Water  Division 

Charlestown  Navy  Yard 

100  First  Avenue 

Boston,  MA  02129 


L 


AMMA^'^J  &  WHITNEY 


Attention: 


Mr.  James  Giltis 


Reference: 


Boston  University/School  of  Management 

595  Commonwealth  Avenue,  Boston,  MA  02215 

UTILITY  COORDINATION 


Ammann  &  Whitney  is  currently  involved  in  the  design  of  a  proposed  building 
on  Commonwealth  Avenue  to  be  occupied  by  the  Boston  University  School  of 
Management.  Our  work  includes  the  design  and/or  coordination  of  service 
connections  from  the  proposed  building  to  the  respective  utility  line/structure. 

We  request  that  your  company  provide  plans  and  information  of  your  facilities 
relative  to  the  effective  area  (see  attachment).  Ammann  &  Whitney  would 
appreciate  your  company  submitting  the  necessary  information  to  this  office. 
Please  bill  this  office  for  any  necessary  payment  for  the  requested  plans. 

If  there  are  any  questions  regarding  this  matter,  please  contact  Mr.  John 
Cavanaro  of  this  office. 


Very  truly  yours. 


Peter  E.  Murphy 
Principal 


January  4,  1992 


-HE^TSSap   MWRA.  Waterworks  Division  maintains  no  facilities  within  subject  area 
Attachment  l! 


cc:  DAE 


James  L.  Gillis 

Director,  Metropolitan  Operations 
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¥■1  AMMANN  &  WHITNEY 
•  '•         BOSTON,  MA 


WE  DIDN'T  DESIGN  OUR  PRODUCT  TO 
BE  BETTER  FOR  THE  ENVIRONMENT. 


NATURE  DID. 


iston'gas 


Bcslcn  Gia  Ccrrpsry 
201  River.T.oor  S!'ee! 
Ectlcn,  MiSsac^wSer.S  CZioJ 

Telephone  (ei7)  5ij-9j-.o 


Caimon  Engmeeri.ng 
2170  Whitehaven  Road 
Grand  Island,  NY   14072 
Attn;  Frank  Smaak 


Januaiy  14,  1993 


Dear  Franic: 


To  confirm  our  conversation,  regarding  the  B.U.  School  of  Management  Building,  gas  is 
available  per  the  following: 

LOADS 

Space  Heat-  15,000  cfh 

Domestic  HotWaterAlisc.  -  2,500  cfh 

SERVICE  LINE 

A  6"  gas  line  including  meter,  be  brought  in  to  the  parking  gaj-age  (served 
&om  24"  cast  iron  main  in  Commonwealth  Ave.) 

PRESSURE 

The  company  will  supply  a  pressure  of  no  more  than  4  inches  water 
column,  measured  at  the  outlet  side  of  the  meter. 

COST 

The  cost  to  Boston  University  for  the  gas  line  and  meter,  including  all 
excavation,  well  be  $17,074  per  the  Sales  Agreement.  If  gas  air 
conditioning  is  installed  and/or  a  commitment  to  use  a  minimum 
"threshold"  on  the  dual/fuel  heating  boilers,  tliis  cost  will  be  negotiable. 

If  you  have  any  questions  or  concerns,  please  feel  free  to  call  me  anytime  at  (617)  323- 
9210X631. 

\  Sincerely, 

Robert  J.  Steele 

Key  Account  Representative 

Marketing     • 


® 


SCI  rAefri-eor  Sifee*. 


Cannon  engineering 
2170  V,'hiteh£ven  Road 
Grand  Island,  NY  14072 
Attn:   Mr.  Frank  Smaak 


5RI.SS  AGRESWZNT  -  FIELD  HARXSTIKQ  DEPA.HT>G:nT 

JOB  #  313369 


This  ?creeTent,  -ace  this  ISth    d£y  efJ^^'-uary.  1993  ,  by  and  between  Bostcn  Gas  Co-pa^ny 

(hereinafter  called  ■•Ccr,?£r.y" ) ,  and  Scston  University 

(hereir.af-er  called  ".Applicant"),  hereby  agree  as  follows: 

1.  SCC?S    G7  AGRISHZNT 

The  CoT.pany  shall  sell  and  deliver,  and  the  Applicant  shall  purchase  and  accept,  nat-ral 
cas  at  the  following  ?oint{£)  of  delivery  and  for  the  vclu-es  and  zses   as  indicated: 


Location 


XcuicTeni: 


M3TU/Hr. 


585-595  Ccmcnvealth  Ave. 


Heatin; 


17,500 


Boston,  1<A  02215 


VTatsr  nesting 


2.       CON~DITIONS    AND    ?.^IC3 


old  pure'>:»nt  to  this  Agreer^.ent  will  be  billed  to  the  Applicant  by  the 
rate  claesif icaticn  N'o.  A^' en  file  with  the  Massachusetts 


The  natural  cs 

Cor.pany  according  to 

Departrr.ent  cf  Public  Utilities  and  is  subject  to  the  Coir.pany's  Ter.-rs  and  Conditions  of 

gas  service  and  the  provisions  of  the  Ccr.pany'a  Price  Adjustment  Clause  as  each  or 

several  are  amended  from  tixe  to  tirr.e.  The  Applicant  shall  pay  g  17,074.00 — _ 

for  the  installation  work  to  the  Ccxpar.y  upon  execution  of  this  Agreement. 

Any  installation  cost  quoted  by  a  Marketing  Representative  is  subject  to  review  by  the 
Company's  Engineering  Department,   Should  that  review  include  costs  or  terrr.a 
inconsistent  with  ths  q-ucted  cost,  either  the  Company  or  the  Applicant  may  cancel  this 
agreement.   Upon  such  cancellation  by  either  party,  all  m.onies  submitted  to  the  Company 
as  payment  for  installation  of  service  will  be  promptly  refunded  to  the  Applicant.   The 
above-stated  cost  is  subject  to  weather  conditions  and  all  federal,  stats  and  local 
codes  and  permits- 

3.   GAS  SXRVIC5  LIHSS  AND  MSTERING 

The  Company  shall  set  meter(s)  or  regulators  on  cas  lines,  within  twelve  (12)  feet  of 


© 


point  of  entry  en  unconcealed  piping  en  existing  services,  in  accorca.nce  vith  Ccrr.cany 

specif icaticns .   Gas  ret6r(s)  will  be  installed  cucsica  en  all  new  services. 

The  Applicant/C-^-ner  ( £ )  grants  the  Co.T,p£ny  rhe  right  to  enter  on  the  prer?.ise3  to  install, 

inspect,  maintain,  and  ren-.cve  gas  lines,  -eters,  regulators  and  ccher  appurtenances  and, 

upcn  request,  will  grant  the  Ccnpany  an  easement  to  that  effect.   The  Applicsnt/0--vner 

will  be  reepcneible  for  protecting  all  metering  eguip.T.ent  and  allowing  access  by  the 

Co-pany. 

4.  fl??RQVA15 

The  Cc.T.psr.y  agrees  to  petition  fcr  all  necessary  apprcvals  and  permits  from  the 
appropriate  authorities  for  the  •  installation  of  gas  service  lines.   In  the  event  that 
these  approvals  are  not  obtained  within,  a  reasonable  ti.Tie,  the  Ccrr.pany  r.ay  terminate 
this  Agreer.ent  and  return  to  the  Applicant  all  unexpended  iTonies  paid  by  the  Applicant. 

5  .       A??LICA-:;T  '  S    EOUIrK^NT    ?CiD    INSTALLATION 

All   cae    using   equipir.ent    shall   be    approved  by  the   ;ijT^erican   Gas   Association    and/or   the 
appropriate   testing   laboratory   and   shall  be   Installed  by  the  Applicant   in  accordance 
with   all    state    and    local    codes,    aa   well    as    in   accordance   with   t'r.s   Cor.pany '  b    and   the 
ecuip-ent   oianufacturer '  s   specifications.      If  gas    is   used   for  hearing,    i::  must   be  the 
prir.ary    fuel. 

5.  GAS    VSZ.IVZ'RY   PRESSUJ^ 

The  Company  will  supply  a.   pressure  of  no  r.ore  than  four  (4)  inches  water  column, 
measured  at  the  outlet  side  of  the  r.eter.   Exceptions  to  this  requirement  must  be 
approved  in  writing  by  the  Company  and  must  ccnfcrin  with  all  state  and  rrunicipal 
regulations. 

7.   CONDITIONS  or  AGRZEMSNT 

This  Agreement  shall  become  effec-oive  after  the  Applicant  hasj 

(a)  Signed  and  returned  both  copies  of  the  Sales  Agreem.e.nt,  along  with  a 

check  fcr  installation  work  in  the  a.mount  of  5  17,074.00 

payable  to  Boston  Gas  Com.pany,  by     February  5.  1993 

to  Robert  Steele ,  201  Sivermcor  St.,  w.  Roxbury,  KA 

02132?  and 

(b)  Received  the  approval  cf  the  Company's  Credit  Department  and  paid  a 
gas  bill  security  deposit  of  S  -0- by  SEPAJViTS  CHECK 

BOSTON  GAS  COMPAKV  APPLICAiTI 

Sy Sy; 


(Signature)  (Signature) 

Robert  Steele 


(Type  above  name)  (Print  or  type  above) 

Name  or  title 


Date: Date: 


New  England  Telephone 

A  NYNEX  Co.Tipany 

1 070  Hancock  Street 
Floor  4 

Quincy.  Massachusens02169 
Phone  (61 7)  847-9066 


Subject; 

Date: 
To: 

From: 


Utility  Co-ordination  For  B.U.  School  of  Management  595 
Commonwealth  Avenue  proposed  building. 


January  12,  1993 


Ammann  &  Whitney 
Consulting  Engineers 
ATTN:   John  Cavanaro 

Terrence  Richardson 
Loop  Technology  Planner 
New  England  Telephone 


New  England  Telephone  does  not  provide  plans  for  underground  conduit 
locations.   Your  engineer  can  trace  original  plats  at  425  Summer  Street 
on  the  6th  Floor  of  our  Boston  Office. 

The  Boston  Office  has  worked  with  Art  Hartigan  of  Boston  University 
to  design  a  new  conduit  system  which  was  placed  to  the  property  line  of 
this  proposed  building. 

I  have  sent  you  reduced  &  cut  up  conduit  schematics  to  be  used  as  a 
guide  which  will  show  you  we  have  conduit  on  all  4  streets  around  the 
proposed  construction. 

If  you  need  further  information  from  our  Boston  Office  as  to 
location  of  proposed  underground  conduit  to  new  building,  contact  Lilla 
Kenyon  on  (617)  743-4405. 

If  you  require  further  information,  I  can  be  reached  on  (617) 
847-9057. 


3^  ^f(a.i^O^ 


Terrence^ichardson 
Loop  Technology  Planner 
New  England  Telephone 


cc :   T .  McHugh 

J.  Ross 

G.  Corcoran 

L.  Kenyon 


c 


CANNON 

December  19,  1991 


Boston  Gas  Marketing  Department 
201  Rlvermore  Street 
Boston,  MA   02132 

Attention:  Mr.  Bob  Steel 

Re:        Boston  University 

School  of  Management 
Project  No.  00836.00 

Dear  Mr.  Steel: 

Pursuant  to  our  telephone  conversation  of  12/19/91,  please  find  below  anticipated 
connected  gas  load  for  subject  building. 

Space  Heating:  15,000  CFH 

Domestic  Hot  Water  Htg./Misc.  Loads:      2.S00  CFH 

TOTAL   17,500  CFH 

We  anticipate  the  gas  service  to  enter  the  building  from  Cormonwealth  Avenue. 
A  reference  plan  indicating  location  of  the  building  is  included  for  your  use. 

Please  call  should  you  have  a  question. 

Sincerely, 


Frank  Smaak 

Associate 

Project  Mechanical  Engineer 

/cac 

c:   Ray  Borst 

Enclosure 


li.;at-i- 


J«w^^v^KW»^w.vA^^^^v.^vi^v.v»x\^!*MK^■w«^^ 


Appendix  D       Transportation 


VHB 


Vanasse  Hangen  Bnistlin,  Inc. 


101  NXalnut  Strccc 
PostOftiCf  Box  91S1 
W  atcrtown 
Massachusetts  022~2 
61-924  1"0 
FAX  6r  924  22S6 

December  1,  1992 


Engineers. 
Planners, 
and 
Scientists 


Ref: 


3244 


Mr.  Andrew  McClurg 

Boston  Transportation  Department 

Room  721 

One  City  Hall  Square 

Boston,  MA  02201 

Re:         Boston  University  Proposed  School  of  Management  (SMG) 
595  Commonwealth  Avenue,  Boston 

Dear  Andy: 

Vanasse  Hangen  Brustlin,  Inc.  has  reviewed  the  draft  Access  Plan  Scope  for  the  School  of 
Management  project,  which  was  attached  to  the  Scoping  Determination  from  the  Boston 
Redevelopment  Authority  dated  October  27,  1992.  Because  of  that  review,  we  would  like  to 
suggest  some  minor  modifications  and  clarifications.  As  you  know,  Boston  University's  proposed 
development  will  result  in  a  project  of  360,000  square  feet  and  270  parking  spaces.  The  parking 
component  will  add  89  spaces  to  the  existing  parking  supply  on  the  site  (the  University-owned 
Lahey  and  Granby  parking  lots).  The  University  has  explained  that  this  project  is  a  consolidation 
and  upgrade  of  its  facilities  with  no  appreciable  increase  in  students  or  employees  anticipated.   In 
addition,  the  transportation  analysis  VHB  completed  for  the  Project  Notification  Form  (PNF) 
concluded  that: 

"the  project  is  anticipated  to  add  a  total  of  228  daily  vehicle  trips  to  the  project  site,  a 
negligible  increase.  Since  most  of  the  vehicle  trips  are  already  occurring  on  the  streets 
surrounding  adjacent  portions  of  the  University  campus,  only  a  small  number  of  trips  will 
be  added  overall.  Therefore,  the  level  of  traffic  impact  of  the  proposed  development  will 
be  negligible."  [PNF  Chapter  6,  Transportation,  August  25,  1992.] 

In  addition  to  the  project's  small  anticipated  impacts,  there  has  been  an  extensive  transportation 
analysis  already  conducted  as  part  of  the  899-925  Commonwealth  Avenue  review  process, 
which  was  completed  in  1990.  The  following  are  our  suggested  modifications  and  clarifications 
to  the  draft  Access  Plan  scope. 

Study  Area 

We  suggest  confining  the  traffic  analysis  to  the  intersection  of  Commonwealth  Avenue,  Sherborn 
Street,  and  Blandford  Street  for  existing  and  future  conditions  and  the  proposed  site  driveway 
intersection  with  Commonwealth  Avenue  for  the  future  condition.  We  suggest  eliminating  the 
Kenmore  Square  intersection  since  the  project  would  add  virtually  no  peak-hour  traffic  to  this 
location. 


3244/1 292/TPI-HV6 


VHB 


Mr.  Andrew  McClurg 
Page  2 


1.1  Traffic 

We  suggest  confining  our  analysis  to  morning  and  evening  peak  hour  conditions  and  eliminating 
the  analysis  of  weekend  conditions  since  the  latter  would  not  be  appreciably  affected  by  the 
proposed  project. 

1 .2  Parking 

The  parking  supply  available  to  serve  the  Boston  University  campus  is  well-documented  in  the 
Boston  University  Campus  Parking  Study,  completed  in  1986.  To  limit  the  amount  of  information 
repeated  in  this  PIR,  we  suggest  that  the  area  for  evaluation  of  on-street  parking  be  bounded  by 
Deerfield  Street,  Bay  State  Road,  Granby  Street,  and  Cummington  Street  since  all  are  street 
segments  that  fall  within  two  blocks  of  the  site. 

1 .3  Transit 

For  transit  information,  we  would  like  to  present  the  MBTA  bus  and  rapid  transit  routes  that  are  in 
the  vicinity  of  the  project  site  and  indicate  the  scheduled  service  during  the  morning,  mid-day, 
and  evening  peak  periods.  We  do  not  intend  to  collect  any  new  data  on  ridership. 

1 .4  Pedestrians 

We  propose  to  use  any  existing  available  pedestrian  information  for  the  major  corridors  and  will 
conduct  a  count  of  Commonwealth  Avenue  and  Sherborn  Street  on  the  north  side  of  the 
intersection,  as  requested.  The  south  side  of  the  intersection  (Blandford  Street)  will  also  be 
counted.  We  will  also  summarize  the  results  of  the  Boston  University  Pedestrian  Study, 
completed  in  April  1 992. 

2.1  Trip  Generation 

Our  approach  to  determining  the  project's  person-trip  generation  characteristics  was  outlined  in 
the  PNF.  We  propose  to  use  the  same  approach  and  request  your  agreement. 

2.4.3  and  2.4.4  Future  Transit  and  Pedestrian  Impacts 

Because  the  project  is  not  anticipated  to  add  new  transit  riders  or  increase  overall  pedestrian 
volumes  on  the  campus,  we  propose  to  conduct  only  a  qualitative  evaluation  of  these  impacts. 

2.5.4  Parking 

We  propose  to  prepare  a  plan  of  the  layout,  access,  and  space  dimensions  for  the  proposed 
parking  garage  that  is  part  of  the  development,  but  not  for  the  remainder  of  the  University 
campus. 


3244/1 292yTPI-HV6 


VHB 


Mr.  Andrew  McClurg 
Pages 


4  Mitigation 

We  do  not  anticipate  that  the  project  will  require  major  new  nnitigation  measures  beyond  those 
already  underway  at  the  University's  Charles  River  campus.  We  will  describe  the  actions 
currently  underway  at  the  University  and  will  also  define  new  actions  proposed  as  a  result  of  the 
project. 

The  other  items  in  the  draft  scope  not  addressed  above  will  be  analyzed  and  presented  in  the 
Access  Plan  as  indicated  in  the  Scope.  We  would  be  happy  to  meet  with  you  to  discuss  these 
proposed  modifications  further.   Please  feel  free  to  contact  me  or  Ray  Niedowski  with  any 
questions. 

Very  truly  yours, 

VANASSE  HANGEN  BRUSTLIN,  INC. 


-BiJi 


William  L.  Schwartz,  AlCP 
Project  Manager 

xc:  R.  Niedowsl<i-VHB 

D.  Bohn-VHB 

R.  Rubin-Fort  Point  Associates 
P.  Rinaldi-Boston  University 


3244/1 292/TPI-HV6 


TRAFFIC  OPERATIONS 
ANALYSIS  CALCULATION  SHEETS 


;:NCH  PROSRAH  version  date  4-29-1988 

1985  HCf)  -  CHAPTER  9;  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

BO  SCHOOL  MSHT 

COMM  AVE/SHESBORN/BLANFORD  EXISTING  AM 

date:01-28-1993         tise:14:52:22 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LUME=co5t)esa»   GEO«ETRiCS<OSBEXAM   SI6NAL=CQSBE)iAM 

LOCATED  IN  CBD:N 


VOLUME  ^.   SEOMETRICS 

VOLUMES 

#  OF  LANES 

LANE  WIDTH 

CROSS 

DIfi  LT   TH 

RT 

LT  TH  RT 

LT   TH   RT 

«ALK 

EB   0  849 

43 

0  2  0 

0.0  12.0  0.0 

40 

«B   21  495 

72 

1  2  0 

12.0  12,0  0.0 

40 

NB   0   5 

0 

0  1  0 

0.0  12.0  0.0 

40 

SB   23   31 

36 

0  1  0 

0.0  12.0  0.0 

40 

TRAFFIC  k   ROADWAY  CONDITIONS 


DiS  GRADE  y.HV 

Y/N  MOVES 

EB  0.01  l.OX 

Y   10 

UB  o.o:i  l.Oi 

Y    8 

NB  0.0'i  O.OX 

Y    4 

SB  0.0a  0,01 

Y    4 

PHASINSS 

EASTBOUND 

WESTBOUND 

i  t  r  D 

i  t  r  D 

1    *  t 

i    % 

ADJ  PARK         PEDESTRIANS      ARR 

Y/N  MOVES  BUSES  PHF  CROSS  BUT  MIN  TIME  TYPE 

0  .350  132   Y   17.0   3 

0  .940   32   Y   17.0   3 

0  U.OOC   74   Y   17,0   3 

0  ,820  210   1   17,0   3 


NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 
i  t  r  D  i  I  r  D 

56.0  3   A 

Jit    t  t  »    20.0  3   A 

15.0  3   A 


%     t     t 


CYCLE=  100.0 


VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS! 


DIR  LTV  THV 

RTV   PHF  LTFR  THFR  RTFR 

EB    0  849 

43  .850    0  999   51 

liB   21  495 

72  .940   22  527   77 

NB    0   5 

0  11.000    0   5   0 

SB   28   31 

36  .820   34   38   44 

PART  2  (LANE  GROUP  ADJUSTMENTS! 

DIR  LN  GROUP 

FLO«  N   LU   V  Pit  Prt 

EB  TH-RT 

1049  2  1.05  1102  0.00  0.05 

KB  LT 

22  1  1.00   22  1.00  0.00 

«8  TH-RT 

603  2  1.05  633  0.00  0.13 

NB  TH 

5  1  1.00   5  0.00  0.00 

SB  LT-TH-RT 

116  1  1.00  116  0.29  0.33 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES     A  OPPOSING  LEFT  TURN 

LT   TH   RT      LT   TH   RT 

WESTBOUND 

0  999   51       0   0   0 

SOUTHBOUND 

0   5   0     100  100  100 

«  LANES  OPPOSING 

LT  TH  RT  VOLUME 
0   2   0     0 
0   10     5 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv   For  Foark  Fbus  Farea   Frt  Fit   s 

1.000  0.995  1.000  0.925  1.000  1.000  0.993  1.000  3238 

1  1.000  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1701 

1.000  0.995  1.000  0.930  1.000  1.000  0.981  1.000  3266 

1.000  1.000  1.000  0.880  1.000  1.000  1.000  1.000  1563 

1.000  1.000  1.000  0.880  1.000  1.000  0.825  1.000  1306 


EB 

TH-RT 

1800 

2 

MB 

LT 

1800 

1 

W£ 

TH-RT 

1300 

2 

NB 

TH 

1300 

1 

SB 

LT-TH-RT 

1800 

1 

aUHKLtfltNlftL  WUHKbHttl   t-Uf.  Lct-|-IUKH  fliiJUSifltNl   rfiLlUK  Hi 

IXP'JT  VARIABLES 

DIR    C      S    N      Va  Vb    Vit    Fit  No      Vo  Plto 

SB  iOO    20    1     116  82      34  0.29    1        5  0.00 

CftLCOLATIONS 

DIR  Sod   Vo    Su   Fs   Pi    Sa   Pt    Sf     Ei   Fui   Fit 

SB  1800  0,003  19.777  0.372  0.255  0.223  0.705  0.183   1.290  1.000  l.COO 

CAPACITY  ANALySjS  WORKSHEET 

DIR  LN  GROUP   v   5  v/5  o/C   c  v/c  CRITICAL 

EB  TH-RT   1102  32S8  0.34  0.56  1841  0,60    t 

HB  IT      22  1701  0.01  0.15  255  0.09    t 

»B  TK-RT    633  3266  0.19  0.74  2417  0.26 

NS  TH       5  1583  0.00  0.20  317  0.02 

SB  LT-TH-RT  lit  1306  0.09  0.20  261  0,44    t 

CYCLE=100,0  LOST=  9.0  SUM  V/3  CRiT=  0.44  TOTAL  V/C=  0.48 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LN  GROUP  v/c  p/C  C 
EB  TH-RT  0.60  0.56  100.0 
«B  IT  0.09  0.15  100.0 
«B  TH-RT  0.26  0.74  100.0 
NB  TK  0.02  0.20  100.0 
SB  LT-TH-RT  0.44  0,20  100,0 


dl 

c 

d2   PF 

Delav  LOS  Avg  Q  955;  Q 

11,07 

1841 

0,40  0,85 

9.74  B  12.8   13 

27,82 

255 

0,00  1.00 

27,82  D   0,5   1 

3.19 

2417 

0.01  0.85 

2,72  A   4.4   4 

24.40 

317 

0.00  0.85 

20.74  C   0.1   1 

26.69 

261 

0.81  0.85 

23.37  C  2.6   3 

DIR  Delay 

LOS 

EB  9.74 

B 

HB   3.58 

A 

NB  20,74 

C 

SB  23.37 

C 

INTERSECTION  DELAY  =  8,46  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  100  TO  100  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  100,0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE  16,7  SECONDS 

for  chosen  cvcie  ienoth  100.0 

suooBsted  tisinq  chase  1  is  69,8  sees  oreen,   3,0  sees  veiiow  +  red  clear 

sugoestec  tiainc  Dhase  2  is  13,5  sees  green,   3,0  sees  veilon  +  red  clear 

suogested  tiling  phase  3  is   2,7  sees  green,   3.0  sees  vellon  +  red  clear 


CiNCH  PSQSRAK  VERSION  DftTE  4-29-i98£ 

1985  HCK  -  CHAPTER  9:  SISNALIZED  -  OPERATIONAL  ANALYSIS 

SU  SCHOOL  l16f!T 

COflM  AVE/SHERBORN/BLANFORC  1997  AH  NO-BUILD 

date:01-28-1993         tiae:14:56:42 

LAST  DATA  SET  NAHES  LOADED  OR  SAVED 

V0Ly«E=CQSBNSAt1   SEOMETRICS^COSBNBAM   SIGNAL=CQSBNBAH 

LOCATED  IN'  CBD:N 


VOLUME  k   SEOMETRiCS 

VOLUME! 

i 

1  OF  LANES 

LANE  «IDTH 

CROSS 

DIfi  LT   TH 

RT 

LT  TH  ST 

LT   TH   RT 

WALK 

EB   0  871 

43 

0  2  0 

0.0  12.0  0.0 

40 

«B   21  536 

72 

1  2  0 

12.0  12.0  0.0 

40 

NB   0   5 

A 

0  1  0 

0.0  12, C  0.0 

40 

SB   28   31 

3e 

0  1  0 

0.0  12.0  0.0 

40 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ 

PARK 

PEDESTRIANS      ARR 

DIR  GRADE  IHV 

Y/N  «OVES  BUSES 

PHF  CROSS  BUT  MIN  TIME  TYPE 

EB  O.OS  l.OI 

Y 

10   0 

.850  132   Y 

17.0   3 

HB  O.OJ  l.OX 

Y 

B   0 

.940   32   Y 

17.0   3 

NB  O.OX  O.OJ 

Y 

4   0 

il.OOO   74   Y 

17.0   3 

SB  O.Oi  O.Oii 

Y 

4   0 

.820  210   Y 

17.0   3 

PHASINSS 

EASTBOUMD  HESTBOUND 

1  t  r  D  1  t  r  0 
It?      t     t 

3  t    t    i 


NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 


t  t     t 


t     t     t 


56.0 
20.0 
15.0 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  MORKSHEET 

PART  1  1  MOVEMENT  ADJUSTRENIS) 

DIR  LTV  THV 

RTV   PHF  LTFR  THFR  RTFR 

EB    0  871 

43  .850    0  1025   51 

WB   21  538 

72  .940   22  572   77 

NB    0   5 

0  n.ooo   C   5   0 

SB   28   31 

36  .620   34   38   44 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW  N   LU   y  Pit  Prt 

EB  TH-RT 

1075  2  1.05  1129  0.00  0.05 

KB  LT 

22  1  1.00   22  1.00  0.00 

MB  TH-RT 

649  2  1.05  681  0.00  0.12 

NB  TH 

5  1  1.00   5  O.OC  0.00 

SB  LT-TH-RT 

116  1  1.00  116  0.29  0.33 

PART  3  (DPPCS: 

!N6  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES     r.  OPPOSING  LEFT  TURN   i  LANES    OPPOSING 

LT   TH   RT      lT   TH   RT     LT  TH  RT   VOLUME 

WESTBOUND 

0  1025   51       0   0   0      0   2   0     0 

SOUTHBOUND 

0   5   0     100  100  100      0   10     5 

SATURATION  FLOki  ADJUSTMENT  SORKSHEET 

DIR  LN  GROUP 

IDEAL  N  Fnid   Fhv   Far  Foark  Fbus  Farea   Frt  Fit   5 

EB  TH-RT 

1800  2  1.000  0.995  1.000  0.925  1.000  1.000  0.993  1.000  3286 

ilB  LI 

1300  1  1.000  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1701 

IB  TH-RT 

1800  2  1.000  0.995  1.000  0.930  1.000  1.000  0.982  1.000  3271 

NB  TH 

1800  1  1.000  1.000  1.000  0.880  1.000  1.000  1.000  1.000  1583 

SB  LT-TH-RT 

1800  1  1.000  1.000  1.000  0.880  1.000  1.000  0.825  1.000  1306 

cucmrtinnf: 

wncKcuccT  cnp  icft-tmrh  iri.iiiqTHFUT  r-irrnn  fi  t 

INPUT  VftRiABLES 

DiR  C   6  N   Va   Vm  Vlt  Pit  No   Vo  Plto 

SB  100  20  1  life   82   34  0.29  1   5  0.00 

CALCULATIONS 

DiR  Sod   Yo    Su   Fs   PI    6o   Pt    Sf     EI   F»  Fit 

SS  1800  0.003  19.777  0.872  0.295  0.223  0.705  0.183   1.290  1.000  1.000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  SROLiP   v   s  v/s  g/C   c  v/c  CRITICAL 

EB  TH-RT   1129  3288  0.34  0.56  1841  0.61    t 

m    LT       22  1701  0.01  0.15  255  0.09    t 

m    TH-RT    631  3271  0.21  0.74  2421  0.28 

NB  TK       5  1583  0.00  0,20  317  0.02 

SB  LT-TH-RT  116  1306  0.09  0,20  261  0.44    t 

CYCLE=i00,0  LDST=  9.0  SUM  V/3  CRiT=  0.45  TOTAL  'v'/C=  0.49 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  6RCUP  v/c  q/C   C  ril   c  d2   FF  Delav  LOS  Avo  S  95X  Q 

ES  TH-RT   0,61  0.56  100.0  11,20  1841  0,44  0.85  9.90  B  13.1  13 

m    LT     0.09  0.15  100,0  27,32  255  0.00  1,00  27.82  D  0.5  1 

«S  TH-RT   0,28  0,74  100,0  3,24  2421  0.02  0.B5  2,77  A  4.7  5 

NB  TH     0,02  0,20  100,0  24,40  317  0.00  0.85  20.74  C  0.1  1 

SB  LT-TH-RT  0.44  0.20  100.0  26.69  261  0.81  0.85  23.37  C  2.6  3 

DiR  Deiav  LOS 

EB   9.90  B 

HB   3.57  A 

NB  20.74  C 

SB  23.37  C 

INTERSECTION  DELAY  =  8.45  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  100  TO  100  SECONDS 
WHICH  MINIHIZES  CRITICAL  MuVEHENT  DELAY  IS  100.0  SECONDS 

FDR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  16,9  SECONDS 

for  chosen  cvcle  lenoth  100,0 

suoqested  tiBino  phase  1  is  70,2  sees  areen,   3,0  sees  yelios  +  red  clear 

suGoested  tiainq  ohase  2  is  1S,1  sees  qreen.   3,0  sees  vellow  +  red  clear 

suooested  tiaino  ahase  3  is  2.7  sees  oreen.   3.0  sees  yeilow  +  red  clear 


CINCH  PROGRAM  VERSION  BATE  4-29-1988 

1985  HCM  -  CHAPTER  9:  SIBNALiZED  -  OPERATIONAL  ANALYSIS 

BU  SCHOOL  HSHT 

CO«H  AVE/SHER60RN/BLANFORD  1997  AM  BUILD 

date:01-15-1993         tiBe:08:19:27 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VGLUHE^COSBBAM   6E0«ETRICS^C0SBBAK   SI6NAL=C0SBBA« 

LOCATED  IN  CBD:N 


VOLUME  &  BEOflETRICS 

VOLUMES 

i     i   OF  LANES 

LANE  WIDTH 

CROSS 

DIR  LT   TH 

RT   LT  TH  RT 

LT   TK   RT 

WALK 

EB   0  392 

43    0  2 

0 

0.0  12.0  0.0 

40 

MB   21  533 

72    1  2 

0 

12.0  12.0  0.0 

40 

NB   0   5 

0    0  1 

0 

0.0  12.0  0.0 

40 

SB   28   31 

36    0  1 

0 

0.0  12.0  0.0 

40 

TRAFFIC  h   ROADWAY  CONDITIONS 

ADJ  PARK 

PEDESTRIAN 

S      ftRR 

DIR  GRADE  m 

V/N  MOVES  BUSES 

PHF  CROSS  BUT  «IN  TIME  TYPE 

EB  O.OI  1.0'i 

Y   10 

0 

.850  132   Y 

17.0   3 

KB  O.OX  l.O; 

y   s 

0 

.940   32   Y 

17.0   3 

NB  0.01  0.07. 

Y    4 

0 

XI. 000   74   Y 

17.0   3 

SB  O.OX  0.05 

V    4 

0 

.820  210   Y 

17.0   3 

PHASIMSS 

EASTBOUND 

KESTBOLlND 

NORTHBOUND  SOUTHBOUND  6REEN  t+R  PRE/ACT 

1  t  r  D 

1  t  r  D 

1  t 

r  D  1  t  r 

D 

1    »  t 

t     t 

56.0   3 

A 

2 

t  ( 

i        t  t  t 

20.0   3 

A 

3 

t    t    i 

15,0   3 

A 

CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS! 

DIR  LTV  THV  RTV   PHF  LTFR  THFR  RTFR 


EB    0  892 

43  .850    0  1049   51 

«B   21  538 

72  .940   22  572   77 

NB    0   5 

0  11.000    0   5 

SB   23   31 

36  .820   34   38   44 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP 

FLOW  N   LU   V  Pit  Prt 

EB  TH-RT 

1100  2  1.05  1155  0.00  0.05 

KB  LT 

22  1  1.00   22  1.00  0.00 

«B  TK-RT 

649  2  1.05  681  0.00  0.12 

NB  TH 

5  i  1.00   5  0.00  0.00 

SB  LT-TH-RT   116  1  1.00  116  0.29  0.3B 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 
SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 

LT   TH   RT 

0  1049   51 

0   5   0 


7.  OPPOSING  LEFT  TURN 
LT   TH   RT 
0   0   0 
100  100  100 


i  LANES  OPPOSING 

LT  TH  RT  VOLUME 

0   2   0  0 

0   10  5 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fttid  Fhv   For  Foarlc  Fdus  Farea  Frt   Fit   s 

EB  TH-RT    1800  2  1.000  0.995  1.000  0,925  1.000  1.000  0.993  1.000  3289 

1  1.000  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1701 

2  1,000  0.995  1.000  0.930  1,000  1,000  0,982  1,000  3271 
1  1,000  1.000  1.000  0.880  1,000  1.000  1,000  1.000  1583 
1  1.000  1.000  1.000  0.880  1.000  1.000  0.825  1.000  1306 


WB 

LT 

1800 

WB 

TH-RT 

1800 

NB 

TH 

1800 

SB 

LT-TH-RT 

1800 

SliPPLtMEMTflL  HORkSHEIil  FOR  lEFT-IURh  ADjliSTKENr  FftCTQR  FLI 

INPUT  VARIABLES 

DIR    C     G    N      Va  Vs    Vit    Pit  No     Vo  Plto 

SB  100    20    1    116  82      34  0,29  1        5  0.00 

CALCULATIONS 

DIR  Soo   Yo    Su   Fs   Pi  Sd   Pt  Gf      Ei    Fe   Fit 

SB  1300  0.003  19.777  0.872  0.295  0.223  0.705  0.183   i.290  1.000  1,000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  GROUP  v   s  v/s  o/C   c  v/c  CRITICAL 

EB  TH-RT  1155  3289  0,35  0,56  1842  0.63    t 

«B  LT  22  1701  O.Ol  0,15  255  0,09    * 

UB  TH-RT  681  3271  0,21  0,74  2421  0,26 

«B  TH  5  1583  0,00  0,20  317  0.02 

SB  LT-TK-RT  116  1306  0,09  0,20  261  0.44    $ 

CYCL£=100,0  LGST=  9,0  SUM  V/3  CR1T=  0,45  TOTAL  V/C=  0.50 

LEVEL  OF  SERVICE  KORKSHEET 

DIR  LN  GROUP  v/c  o/C   C  dl   c  d2  PF  Delay  LOS  Avo  9  95X  Q 

EB  TH-RT   0,63  0.56  100.0  11.34  1842  0.49  0.85  10.06  B  13,4  13 

m    LT      0,09  0.15  100.0  27.82  255  0.00  1.00  27.82  0  0.5  1 

SB  TH-RT   0,28  0.74  100.0  3.24  2421  0.02  0,85  2.77  A  4,7  5 

NB  TH     0.02  0,20  100,0  24,40  317  0,00  0.35  20.74  C  0,1  1 

SB  LT-TH-RT  0.44  0.20  100,0  26,69  261  0,31  0.85  23,37  C  2,6  3 

DIR  Delav  LOS 

EB  10,06  B 

BE   3,57  A 

NB  20.74  C 

SB  23.37  C 

INTERSECTION  DELAY  =  8,56  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  100  TO  100  SECONDS 
WHICH  KINidlZES  CRITICAL  HOVEHENT  DELAY  IS  100,0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE  l7.2  SECONDS 

for  chosen  cvde  ienoth  100.0 

suogested  tiaino  ohase  1  is  70,5  sees  oreen,   3,0  sees  veiiow  +  rei   clear 

sugoested  tieing  ohase  2  is  17,8  sees  green,   3.0  sees  vellox  +  red  clear 

suooested  tiBino  ohase  3  is   2,6  sees  oreen,   3,0  sees  yellow  +  red  clear 


CINCH  PROGRAK  VERSION  DATE  4-29-1985 

19S5  HCfl  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

Bu  SCHOOL  nm 

COHh  AVE/SHERBORN/BLANFORD  EXiSTINO  Pfl 

ciate:0i-i3-199i  tiae:H:24:38 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLliME=COSBEXP«      BEQ«ETRICS=COSSE)(PM      SI6NAL=C0S9E)iP« 

LOCATED  IN  CBD:N 


VOLLIHE  4  5E0HETRICS 

VOLUMES 

i 

i   OF  LANES 

LANE  MIDTH 

CROSS 

DIR  LT   TH 

RT 

LT  TH  RT 

LT   TH   RT 

WALK 

EB   0  959  149 

0  2 

0 

0.0  12.0  0.0 

40 

«B   33  931 

33 

1  2 

0 

12.0  12.0  0.0 

40 

NB   5   3 

8 

C  1 

0 

0.0  12.0  0.0 

40 

SB   45   23 

97 

0  1 

0 

0.0  12.0  0.0 

40 

TRAFFIC  &  ROADWAY  CONDITIONS 

ADJ 

PARK 

PEDESTRIANS      ARR 

DIR  GRADE  IHV 

Y/N  (10VE3  BUSES 

PHF  CROSS  BUT  HiN  TIME  TYPE 

EB  0.01  i.or. 

Y 

10 

0 

.930  126   Y 

17.0   3 

WB  0.07.  l.OX 

Y 

8 

0 

.920  173   Y 

17.0   3 

NB  O.OZ  O.OX 

Y 

4 

0 

SI. 000  142   Y 

17.0   3 

SB  o.o:s  0.0% 

Y 

4 

0 

.820  119   Y 

17.0   3 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND  SOUTHBOUND  GREEN  Y+: 

i  t  r  B 

1  t 

r  D 

I  t 

;  r  D  1  t  r 

D 

1    t     t 

t 

< 

57.0   3 

t   t   t 


t   t   t 


t    i    t 


57.0 

7 

A 

2t>.0 

3 

A 

18.0 

3 

A 

CYCLE=  110.0 

VOLLIHE  ADJUSTMENT  MORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS! 

DIR  LTV  THV  RTV   PHF  LTFR  THFR  RTFR 

EB    0  9i9  149  .930    0  1042  160 

tfB   33  931   68  .920   36  1012   96 

NB    5    3   8  XI. 000    5   3   8 

SB   45   23   97  .820   55   28  118 

PART  2  (LANE  GROUP  ADJUSTMENTS! 

DIR  LN  GROUP  FLOW  N   LU   v  Pit  Prt 

EB  TH-RT    1202  2  1.05  1262  0.00  0.13 

«B  LT        36  1  1.00   36  1.00  0.00 

«B  TK-RT    1103  2  1.05  1163  0.00  0.09 

NB  LT-TH-RT   16  1  1.00   16  0.31  0.50 

SB  LT-TH-RT   201  1  1.00  201  0.27  0.59 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS! 

LEFT  TURN            OPPOSING  APPROACH 

BEING  OPPOSED     VOLUMES     a  OPPOSING  LEFT  TURN 

«  LANES 

OPPOSINi 

LT   TH   RT      LT   TH   RT 

LT  TH  RT 

VOLUME 

WESTBOUND       0  1042  160       0   0   0 

0   2   0 

0 

NORTHBOUND     55   28  113     100  100  100 

0   1   0 

146 

SOUTHBOUND      5   3   8     100  100  100 

0   1   0 

11 

SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Ftiid   Fhv   For  Foark  Fbus  Farea   Frt   Fit   s 

EB  TH-RT    1800  2  1.000  0.995  1,000  0.925  1.000  1.000  0.980  1.000  3245 

WB  LT      1800  1  1.000  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1701 

WB  TH-RT    1800  2  1.000  0.995  1.000  0.930  1.000  1.000  0.987  1.000  3287 

NB  LT-TH-RT  1800  1  1.000  1.000  1.000  0.880  1.000  1.000  0.791  0.839  1051 


bi?  Li-in-Ki  iBU'j  1  i.Mw   i.wv  i.i.iyi.1  u.tfBy  i.ouy  i.uou  u./as  i.ouo  i^4i 

SUPPLEiltNTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FIT 

INPUT  VARIABLES 

DIR  C   S  H      Va   Va  Vlt  Pit  No   Vo  Plto 

'NB  110  26  1   16   11    5  0.31  1  146  0.27 

SB  110  26  1  201  146   55  0.27  1   11  0.31 

CALCULATIONS 

DIK  Sod   Vo    6u   Fs   PI  So   Pt    Bf     Ei    Fb>   Fit 

NB  1666  0.088  17.909  0.784  0.313  8.0910.688  3.434   1.436  0.839  0.839 

'SB  1584  0.007  25.413  0.868  0.273  0.587  0.727  0.476   1.296  1.000  1.000 

'CflPACITV  ANALYSIS  WORKSHEET 

DIR  LN  GROUP   v   s  v/s  o/C  c  v/c  CRITICAL 

EB  TH-RT   1262  3245  0.39  0.52  1682  0.75    » 

m    LT       36  1701  0,02  0.16  278  0.13    t 

KB  TH-RT   1163  3287  0.35  0.7123310.50 

NB  lT-TH-RT   16  1051  0.02  0.24  249  0.06 

3B  lT-TH-RT  201  1243  0.16  0.24  294  0.68    i 

'  CYCLE=110.0  LOST=  9.0  SUM  V/S  CRIT=  0.57  TOTAL  V/C=  0.62 

LEVEL  OF  SERVICE  WORKSHEET 
DIR  LS  GROUP  v/c  o/C   C 

EB  TH-RT   0.75  0.52  110.0 

HB  LT     0.13  0.16  110.0 

KB  TH-RT   0.50  0.71  110. 0 

NB  LT-TH-RT  O.Oo  0.24  110.0 

SB  LT-TH-RT  0,68  0.24  liO.O 

DIR  Delav  LOS 

EB  14,65  B 

KB   5.53  B 

NB  21.04  C 

SB  23.47  D 

INTERSECTION  DELAY  =  11.64  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  110  TO  110  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  110.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  22.6  SECONDS 

for  cnosen  cvcle  lenoth  110.0 

Buooested  tiling  phase  1  is  68.7  sees  green,   3.0  sees  veliow  +  red  clear 

suggested  tiaing  ohase  2  iE  28.6  sees  green.   3.0  sees  veliox  +  red  clear 

suooested  tiiino  ohase  3  is   3.7  sees  oreen.   3.0  sees  yellow  +  red  clear 


dl 

c 

d2   PF 

Delay  LOS  Avo  Q 

95X  i 

15.88 

1682 

1.36  0.85 

14.65  B  17.7 

13 

29,87 

276 

0.01  1.00 

29.83  D   0.9 

2 

5,47 

2331 

0.15  0.85 

4.78  A   9.S 

10 

24.75 

249 

0.00  0.85 

21.04  C   0.4 

1 

29.08 

294 

4.41  0.35 

28.47  D   4.7 

6 

CINCK  PROSRAH  VERSION  DATE  4-29-i9S6 
1985  KCM  -  CHAPTER  9:  SISNALIZED  -  OPERATIONAL  ANALYSIS 
SU  SCHOOL  HG«T 

COHM  AVE/SHERBORN/BLAN'FORD  1997  PM  NO-BUILD 
datE:01-2S-l?93  tiBE:14:57:54 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 
VOLOHE^CDSENBPH   6E0H£TRICS=C0SBfl£iPH   3IGNAL=C0SBNBPi1 
LOCATED  IN  CBD;N 
VOLUME  fc  5E0«ETRICS 
VOLUMES 

LT   TH   RT 
C  1032  149 

33  971 


DiR 
EB 

m 

NB 
SB 


45   23 


88 

8 
97 


i   OF  LANES 
LT  TH  RT 

0  2  0 

1  2  0 
0  1  0 
0  i  0 


LANE  HIDTH 
LT  TH  fi' 
0.0  12.0 
12.0  12.0 
0.0  12.0 
CO  12.0 


0.0 
0,0 
0.0 
0.0 


CROSS 

«IALk 

40 

40 

40 

40 


TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  iHV 

EB  COS  1.0a 

MB  O.Oi  i.OI 

NB  O.OX  O.OX 

SB  O.OI  0,07. 


ADJ  PARK 
Y/N  MOVES  BUSES 

Y  10   0 

Y  8   C 

Y  4   0 

Y  4   0 


PEDESTRIANS 
PHF  CROSS  BUT  MIN  TIME 
.930  12c   Y    17.0 
.920  173   Y    17.0 
"il.OOO  142   Y    17.0 
,820  119   V    17.0 


ARR 
TYPE 
3 
3 


PHASINSS 

EASTBOUND 
1  t  r  D 
1    »  t 


WESTBOUND 

i  t  r  D 

t     t 

t     t     t 


NORTHBOUND 
1  t  r  D 

i  t    t 


SOUTHBOUND  BREEN 
i  t  r  D 

57.0 
t    t     t         26.0 

18.0 


Y+R  PRE/AC) 

3  A 
3  A 
3   A 


CYCLE=  110. 0 

VOLUME  ADJUSTMENT  ttORKSKEET 
PART  1  (MOVEMENT  ADJUSTMENTS! 


DIR 

LTV  THV 

RTV 

PHF  L 

TFR  THFR  RTFR 

EB 

0  1032 

149 

.930 

0  1110  160 

UB 

33  971 

88 

.920 

36  1055   96 

NB 

5   3 

8 

XI, 000 

5   3 

SB 

45   23 

97 

.820 

55   28  118 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DiR  LN  GROUP  FLO«  N  LU  v  Pit  Prt 

1270  2  1.05  1333  0.00  0,13 

36  1  1,00  36  1,00  0,00 

1151  2  1,05  1209  0,00  0,08 

16  1  1,00  16  0.31  0.50 

201  1  1.00  201  0,27  0,59 


EB 

TH-RT 

i)B 

LT 

NB 

TH-RT 

NB 

LT-TH-RT 

SB 

LT-TH-RT 

FART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 


OPPOSING  APPROACH 


VOLUMES 
LT   TH   RT 

0  1110  160 
55   28  118 

5   3   8 


OPPOSING  LEFT  TURN   i   LANES 


LT  TH  RT 

0  0  0 

100  100  100 

100  100  100 


CPP0SIN6 


LT  TH  RT  VOLUME 

0  2   0  0 

0  1   0  146 

0  10  11 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid   Fhv   Far  Fnark  Fbus  Fares  Frt  Fit  s 

EB  TH-RT    IBOO  2  1,000  0.995  1.000  0,925  1,000  1,000  0,981  1,000  3249 

«B  LT      1800  1  1,000  0,995  1,000  1,000  1,000  1,000  1,000  0,950  1701 

NB  TH-RT    1800  2  1,000  0,995  1,000  0,930  1,000  1.000  0.988  1,000  32B8 

NB  LT-TH-RT  1800  1  1.000  1,000  1,000  0,SBO  1,000  1.000  0.791  0.839  1051 


CD  I   T_TU_OT 


1   <  AA/i  1  AAA  1  AAA 


aOA  1  AAA 


•7DC  i  AAA  inji": 


4 


SUPPltMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FIT 

IMPUT  VARIABLES 

CIR  C   S  N   Va   Vb  Vlt  Pit  So   Vd  Plto 

«E  110  26  1   16   11    5  0.31  1  146  0.27 

SB  110  26  1  201  146   55  0.27  1   11  0.31 

CALCULATIONS 

DiR  Sod   Vo    Gu   Fs   PI    Go   Pt    Sf     El   Fa   Fit 

NB  1666  0,088  17.909  0.784  0.313  8.091  0.688  3.434   1.436  0.839  0.839 

SB  1584  0.007  25.413  0.368  0.273  0.587  0.727  0.476   1.296  1.000  1,000 

CAPACITY  ANALYSIS  WORKSHEET 

DiR  LN  BROUP   v   s  ■/is    o/C   c  v/c  CRITICAL 

EB  TH-RT    1333  3249  0.41  0.52  1684  0.79    * 

iiiB  LT       36  1701  0.02  0.16  278  0.13    t 

WB  TH-RT    1209  3238  0.37  0.71  2332  0.52 

m    LT-TH-RT   16  1051  0.02  0.24  249  0.06 

SB  LT-TH-RT  201  1243  0.16  0.24  294  0.68    i 

CYCLE=110.0  LOST=  9.0  SUK  V/S  CRIT=  0.59  TOTAL  V/C=  0,65 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  BROUP  v/c  o/C   C    dl   ::     62      ?F   Delay  LOS  Avo  G  95X  Q 

EB 

UB 

WE 

NB 

SB 

DIR  Deiav  LOS 

EB  15.59  C 

WB   5.62  B 

NB  21.04  C 

SB  23.47  D 

INTERSECTION  DELAY  =  12.11  INTERSECTION  LOS=B 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  110  TO  110  SECONDS 
WHICH  MINIMIZES  CRITICAL  MOVEMENT  DELAY  IS  110.0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE  24.0  SECONDS 

for  chosen  cvcle  lenotn  110.0 

suogested  tiaing  phase  1  is  69.9  sees  green.   3.0  sees  veiiow  +  red  clear 

suggested  tiaing  ohase  2  is  27.5  sees  green.   3.0  sees  yellow  +  rec  clear 

suoDBsted  tiaino  ohase  3  is   3.6  sees  oreen.   3.0  sees  veiiow  +  red  clear 


TH-RT   0.79  0,52  110,0 

16.46  16S4 

1.88  0.85 

15,59 

C 

18,7 

19 

LT     0,13  0.16  110.0 

29.87  278 

0,01  1.00 

29.88 

D 

0.9 

L 

TH-RT   0,52  0.71  110.0 

5.59  2332 

0.17  0,85 

4,90 

A 

10.2 

10 

LT-TH-RT  0.06  0.24  110.0 

24.75  249 

0,00  0.85 

21.04 

C 

0.4 

1 

LT-TH-RT  0.68  0.24  110.0 

29.08  294 

4,41  0.85 

28.47 

D 

4.7 

6 

CiNCH  PfiOSRAM  VERSION  DATE  4-29-1988 

1985  HCK  -  CHAPTER  9:  SISNALiZED  -  OPERATIONAL  ANALYSIS 

EU  SCHOOL  «6HT 

C0««  AVE/SHERBCRN/BLANFORD  1997  PK  BUILD 

date:01-15-1993         tiBe!08:23:25 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VOLU«E=CCSBBPM   bEO«ETRICS=COSSBPH   SiSNAL=CuSBBPM 

LOCATED  IN  CBD:N 


VOLLWE  i  SEOflETRICS 

VOLUHE: 

S     #  OF  LANES    LANE  WIDTH 

CROSS 

DIfi  LT   TH 

RT   LT  TH  RT     LT   TH   RT 

HALK 

EB   0  1032 

149    0  2  0    0.0  12.0  0.0 

40 

KB   56  1005 

88    12  0   12.0  12.0  0.0 

40 

KB   5   3 

8    0  10    0.0  12.0  0.0 

40 

SB   45   23 

97    0  10    0.0  12.0  0.0 

40 

TRAFFIC  i  ROAD«AY  CONDITIONS 

ADJ  PARK          PEDESTRIANS 

ARR 

DIR  GRADE  XHV 

Y/N  MOVES  BUSES  PHF  CROSS  BUT  MIN 

TIME  TYPE 

EB  O.OX  1.0a 

Y   10   0   .930  126   Y    i: 

7.0 

3 

HB  0.07.  l.OX 

Y    8   0   .920  173   Y   17.0 

3 

NB  O.Oa  O.OJ. 

Y    4   0   n.OOO  142   Y 

17.0 

3 

SB  0.0a  O.Oa 

Y    4   0   .320  119   Y    17.0 

3 

PHASIN6S 

EASTBOUND 

HESTBOUHD   NORTHBOUND  SOUTHBOUND  GREEN 

Y+R  P 

RE/ACT 

1  t  r  D 

ItroltrpltrD 

1    t     t 

t  t 

57.0 

3 

A 

2 

tit    t  »  t 

26.0 

■7 
0 

A 

3 

t    t    t 

18.0 

3 

A 

CYCL£=  110.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR  LTV  THV 

RTV   PHF  LTFR  THFR  RTFR 

EB    0  1032 

149  .930    0  1110  160 

HB   56  1005 

88  .920   61  1092   96 

NB    5   3 

8  il.OOO    5   3   8 

SB   45   23 

97  .820    55   28  118 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP 

FLOH  N   LU   V  Pit  Prt 

EB  TH-RT 

1270  2  1.05  1333  0.00  0.13 

HB  LT 

61  1  1.00   61  1.00  0.00 

HB  TH-RT 

1188  2  1.05  1247  0.00  0.08 

NB  LT-TH-RT 

16  1  1.00   16  0.31  0.50 

SB  LT-TH-RT 

201  1  1.00  201  0.27  0.59 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 

LEFT  TURN 

OPPOSING  APPROACH 

BEING  OPPOSED 

VOLUMES     I   OPPOSING  LEFT  TURN 

i  LANES 

LT   TH   RT      LT   TH   RT 

lT  TH 

RT 

WESTBOUND 

0  1110  160       0   0   0 

0   2 

0 

NORTHBOUND 

55   28  118      100  100  100 

0   1 

0 

SOUTHBOUND 

5   3   8      100  100  100 

0   1 

0 

OPPOSING 
VOLUME 

0 

146 

11 


SATURATION  FLOH  ADJUSTMENT  HDRKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv  For  Foark  Fbus  Farea  Frt  Fit  s 
EB  TH-RT  1800  2  1.000  0.995  1.000  0.925  1.000  1.000  0.981  1.000  3249 
HB  LT  1800  1  1.000  0.995  1.000  1.000  1.000  1.000  1.000  0.950  1701 
HE  TH-RT  1800  2  1.000  0.995  1.000  0.930  1.000  1.000  0.988  1.000  3290 
NB  LT-TH-RT  1800  1  1.000  l.OCO  1.000  0.680  1,000  1.000  0.791  0.839  1051 


S6  L!-iH-ftl  iSOO  i  i=00u  l.OuO  1.000  0.880  i.OOO  1. 000  0.735  1,000  124^ 

SUPPLEMENTAL  WORKSHEET  FOR  LEFT-TURN  ADJUSTMENT  FACTOR  FLT 
INPUT  VARIABLES 


DiR  C   e  N   Va   Va  VI t  Pit 

No   Vd  pi  to 

NB  110  26  1   16   11   5  0.31 

1  146  0.27 

SB  110  26  1  201  146   55  0.27 

1   11  0.31 

CALCULATIONS 

DIR  ScD   Yo    Su   Fs   Pi 

Bo   Ft    Bf 

El   F«   Fit 

NB  1666  0,038  17,909  0.784  0,313 

8,091  0,688  3.434 

1.436  0.839  0.635 

SB  1584  0,007  25.413  0,868  0,273 

0.587  0,727  0,476 

1.296  i.OOO  1.000 

CAPACITY  ANALYSIS  WORKSHEET 

DIR  LN  6R0UP   v   s  v;s  o/C 

c  v/c  CRITICAL 

EB  TH-RT   1333  3249  0.41  0.52 

1684  0.79    t 

m    LT       61  1701  0,04  0,16 

278  0.22    t 

m    TH-RT   1247  3290  0.38  0.71 

2333  0.53 

NB  LT-TH-RT   16  1051  0,02  0,24 

249  0.06 

SB  LT-TH-RT  201  1243  0,16  0.24 

294  0,68    t 

CYCL£=110.0  LOST=  9,0  SUM  V/S  CRIT=  0.61  TOTAL  V/C=  0.66 

LEVEL  QF  SERVICE  WORKSHEET 

DIR  LN  6R0UP  v/c  o/C   C    dl   c     d2   ?F   Delay  LOS  Avp  Q  95X  8 

EB  TH-RT  0,79  0.52  110.0  16,46  16S4   1,88  0,85   15.59  C  18.7   19 

Hfi  LT  0.22  0.16  110.0 

«B  TH-RT  0,53  0.71  110.0 

NB  LT-TH-RT  0.06  0.24  110.0 

SB  LT-TH-RT  0.68  0.24  110. 0 


30.32  278 

0.07  1.00 

30.39 

D 

1.6 

t. 

5,70  2333 

0,19  0.85 

5.01 

B 

10,6 

11 

24,75  249 

0.00  0.85 

21.04 

C 

0.4 

1 

29,08  294 

4.41  0.35 

28.47 

D 

4.7 

6 

DIR 

Delav  LCS 

EB 

15.59  C 

WB 

6.19  B 

NB 

21.04  C 

SB 

28.47  D 

INTERSECTION  DELAY  =  12.23  INTERSECTION  LOS=E 

THE  CYCLE  LEN6TH  ilTHIN  THE  BOUNDS  OF  110  TO  110  SECONDS 
WHICH  KININIZES  CRITICAL  MOVEMENT  DELAY  IS  110.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  25.0  SECONDS 

for  chosen  cvcie  ienoth  110.0 

suogested  ti»ino  ohase  1  is  68.2  sees  oreen,   3,0  sees  veilon  +  red  clear 

sugcested  tisinc  nhase  2  is  26.9  sees  oreen.   3.0  sees  yellow  +  red  clear 

suooested  tiuino  ohase  3  is   5.9  sees  oreen.   3.0  sees  yellow  •*•  red  clear 


CINCK  PROGRAM  VERSION  DATE  4-29-1988 

1985  HCH  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

BU  SCHOOL  MSilT 

KENMGRE  SQUARE  EXISTING  A« 

date:01-i3-i993         ti«e:14:28:33 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VDLUME^KESQEXAM   SEO«ETRlCS=KESQE)iAn   SIBNAL^KESQEXAII 

LOCATED  IN  CBD:N 

VOLUME  k   SEOMETRICS 

VOLUMES  I  OF  LANES  LANE  WIDTH 
DIR  LT  TH  RT  LT  TH  RT  LT  TH  RT 
EB  0  989  42  0  2  0  0.0  15.0  0.0 
WB  0  1105  523  0  3  2  0.0  11.0  15.0 
m  0  0  298  0  0  2  0.0  0.0  15.0 
SB   0  723   65    0  3  1    0.0  12.0  15.0 


CROSS 

kJALK 

33 

58 

40 

35 


TRAFFIC  k   ROADWAY  CONDITIONS 


DIR  GRADE 
EB  C.Oi 
HS  0.0^ 
NB  O.OX 
SB  O.OI 


XHV 
l.OX 
3, OX 
5.  OX 
3.01 


ADJ  PARK 

Y/N  MOVES  BUSES 

Y  5  1 

Y  5  1 
0  0 

Y  5  1 


PEDESTRIANS  ARR 

PHF  CROSS  BUT  KIN  TIME  TYPE 

.900  253   Y   21.5  3 

.820   S2   Y   21.5  3 

.810  367   Y   17.0  3 

.830   84   Y   17.0  3 


PHASINGS 

EA3TB0UND  WESTBOUND 

i  t  r  p  1  t  r  p 

1  t 

2  t    % 

3  i    t 


NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 
1  t  r  p  1  t  r  D 

t               t    t          28.0  3  A 

37.0  3  A 

26.0  3  A 


CYCLE=  100,0 


VOLUME  ADJUSTMENT  WORKSHEET 


PART 

DIR 

EB 

NB 

NB 

SB 


1  (MOVEMENT  ADJUSTMENTS! 


LTV  THV 
0  989 
0  1105 
0   0 

0  723 


RTV 

42 

523 

298 

65 


PHF 
.900 
.820 
.810 
.880 


LTFR  TKFR  RTFR 
0  1099  47 
0  1348  638 
0  0  368 
0  822   74 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N   LU   v  Pit  Prt 

EB  TH-RT 

WB  TH 

MB  RT 

NB  RT 

SB  TH 

SB  RT 


1146  2  1.05  1203  0.00  0.04 

1348  3  1.10  1482  0.00  0.00 

638  2  1.05  670  0.00  1.00 

368  2  1.05  386  0.00  1.00 

822  3  1.10  904  0.00  0.00 

74  1  1.00   74  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS! 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED     VOLUMES     X  OPPOSING  LEFT  TURN 
LT   TH   RT      LT   TH   RT 


i 
LT 


LANES 
TH  RT 


OPPOSING 
VOLUME 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 


DIR  LN  GROUP 

IDEAL 

EB  TK-RT 

1800 

WB  TH 

1800 

WB  RT 

1800 

NB  RT 

1800 

SB  TH 

1800 

SB  RT 

1800 

N  FHid   Fhv  For  Fpark  Fbus  Farea   Frt   Fit   5 

2  1.100  0.995  1.000  0.937  0.998  1.000  0.994  1.000  3663 

3  0.967  0.985  1.000  1.000  1.000  1.000  1,000  1.000  5143 
2  1.100  0.985  1.000  0.937  0.998  1.000  0.750  1.000  2737 

2  1.100  0.976  1.000  1.000  1.000  1.000  0.750  1.000  2898 

3  1.000  0.935  1,000  1,000  1,000  1,000  1,000  1.000  5320 
1  1.100  0.985  1.000  0.875  0,996  1,000  0.850  1.000  1444 


CAPACITY  ANALYSiS  KORkSHEET 

DIR  LN  GROUP   v   s  v/5  o/C   c  v/c  CRITICAL 

EB  TH-RT   1203  3663  0.33  0.37  1355  0.S9    » 

ttB  TK     1482  5143  0,29  0.26  1337  l.ii    t 

«B  RT      670  2737  0.24  0.57  1560  0.43 

m    RT      386  2898  0,13  0,28  811  0.48 

SB  TH      904  5320  0,17  0.2S  1490  0.61    X 

SB  RT       74  1444  0.05  0.28  404  0.18 

CYCLE=100.0  LOST=  9.0  SUM  V/3  CRIT=:  0.79  TOTAL  V/C=  0.86 

LEVEL  CF  SERVICE  WORKSHEET 

DIR  LN  6R0UP  v/c  o/C  C  til   c  d2  FF  Delay  LOS  Avo  Q  95)1  Q 

0.89  0,37  100.0  22.46  1355  5.40  0.85  23.68  C  20.0  24 

1.11  0.26  100,0  29.24  1337  56.73  0,85  73.07  F  41.2  83 

0.43  0.57  100,0  9.30  1560  0.12  0.85  8.01  B  7.6  8 

0,48  0,28  100,0  22,73  811  0,35  0,85  19,62  C  7,4  7 

0,61  0.28  100.0  23.73  1490  0.52  0.85  20.61  C  16.4  16 

0.18  0.23  100.0  20.76  404  0,03  0.85  17.67  C  1,5  2 


EB 

TH-RT 

( 

UB 

TH 

HB 

RT 

N6 

RT 

SB 

TH 

1 

SB 

RT 

DIR  Delay 

LOS 

EB 

23,68 

C 

HB 

52.83 

E 

MB 

19.62 

C 

SB 

20.39 

c 

INTERSECTION  DELAY  =  35.96  INTERSECTION  LOS=D 

THE  CYCLE  LEN8TH  HITHIN  THE  BOUNDS  OF  100  TO  100  SECONDS 
WHICH  MINIHIIES  CRITICAL  MOVEfiENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  52.3  SECONDS 

for  chosen  cycle  lenoth  100.0 

sucoested  tisino  ohase  1  is  19.7  sees  green.   3.0  sees  yeiiow  +  red  clear 

suggested  tiaing  nhase  2  is  38.0  sees  green,   3.0  sees  yeiios  +  red  clear 

suaoesteo  tiaina  phase  3  is  33.3  sees  green.   3.0  sees  yeiiow  +  red  clear 


CINCK  PROGRAM  VERSiCN  DATE  4-29-1986 

1985  HCfl  -  CHAPTER  9:  SISHALiZED  -  OPERATIONAL  ANALYSIS 

BU  SCHOOL  «SMT 

mmtil  SQUARE  1997  AN  NO-BOILD 

aate:01-28-i993  tifflB:14:58:52 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VCLUME^KESONBAM      SEOMETRICS^KESGNBAM      SIGI<ftL=t;ESQNBAI1 

LOCATED  IN  CBD:N 


VOLUME  &  GEOMETRICS 

VOLUMES 

i  OF  LANES 

LANE  WIDTH 

CROSS 

DIR  LT   TH   RT 

LT  TH  RT 

LT   TK   RT 

WALK 

EB   0  1014   42 

0  2  0 

0.0  15.0  0.0 

33 

m        0  1155  56e 

0  3  2 

0.0  11.0  15.0 

5S 

NB   0   0  333 

0  0  2 

0.0  0.0  15.0 

40 

SS   0  742   65 

0  3  1 

0.0  12.0  15.0 

35 

TRAFFIC  i  ROADWAY  CONDITIONS 

ADJ 

PARK 

PEDESTRIANS      ARR 

DIR  GRADE  SHV   Y/N  MOVES  BUSES 

PHF  CROSS  BUT  M 

IN  TIME  TYPE 

EB  O.OX  1.02   Y 

5   1 

.900  253   Y 

21.5   3 

m    0.05  3.05   Y 

5   1 

.820   82   Y 

2i.5   3 

NB  O.OS  5, OX 

0   0 

.810  367   Y 

17.0   3 

SB  O.OX  3.0X   Y 

i;    1 
If          i 

.860   84   Y 

17,0   3 

PHASIN6S 

EASTBOUND   WESTBOUND   NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 
ItroltrDltrcitrD 

1  t  t  I     i  28.0   3   A 

2  t     t  37.0   3   A 


t  t 


2fc.0 


CYCLE=  100.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR  LTV  THV  RTV   PHF  LTFR  THFR  RTFR 


EB 

0  1014 

42 

.900 

0  1127 

47 

WB 

0  1155 

566 

.820 

0  1409 

690 

NB 

0   0 

333 

.810 

0   0 

411 

SB 

0  742 

65 

.880 

0  843 

74 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N  LU   v  Pit  Prt 

1173  2  1.05  1232  0.00  0.04 

1409  3  1.10  1549  0.00  0.00 

690  2  1.05  725  0.00  1.00 

411  2  1.05  432  0.00  1.00 

843  3  1.10  928  0.00  0.00 

74  1  1.00   74  0.00  1.00 


EB 

TH-RT 

WB 

TH 

WB 

RT 

NB 

RT 

SB 

TH 

SB 

RT 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED     VOLUMES     X  OPPOSING  LEFT  TURN 
LT   TH   RT      LT   TH   RT 


t  LANES 
LT  TH  RT 


OPPOSING 
VOLUME 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  F»id   Fhv   For  Foark  Fbus  Farea   Frt   Fit 


EB  TH-RT 

HB  TH 

WB  RT 

NB  RT 

SB  TH 

SB  RT 


1800 
1800 
1800 
1800 
1800 
iSOO 


2  1.100  0.995  1.000  0,937  0.998  1.000  0.994  1.000  3663 

3  0.967  0.985  1.000  1.000  1.000  1,000  1,000  1.000  5143 
2  1.100  0.985  1.000  0.937  0.998  1.000  0.750  1.000  2737 

2  1.100  0.976  1.000  1,000  1.000  1.000  0.750  1.000  2898 

3  1.000  0.985  1.000  1.000  1.000  1.000  1.000  1.000  5320 
1  1.100  0.985  1.000  0.875  0,996  1,000  0.850  1.000  1444 


CAPACITi  BtJfiLislS  HORKSHEEI 

DiR  LN  eSOiiP   y  s  v/'s  o/C   c  v/c  CRITICAL 

EB  TH-RT   1232  3663  0.34  0.37  1355  0.91    t 

KB  TK     1549  5143  0.30  0.26  1337  1.16    » 

«B  RT      725  2737  0.26  0,57  1560  0.46 

NB  RT      432  2898  0.15  0.28  811  0.53 

3B  TH      923  5320  0.17  0.28  1490  0.62    t 

SB  RT      74  1444  0.05  0.28  404  0.18 

CYCLE=100.0  LOST=  9.0  SUf!  V/3  CRIT=  0.81  TOTAL  V/C=  0.89 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  o/C  C    dl   c    d2   PF   Deiav  LOS  Ave  Q  95a  S 

0.91  0.37  100.0  22.72  1355   o.70  0.35   25.01  D  20.5   25 

1.16  0.26  100.0  29.78  1337   82.78  0.35   95.67  F  51.9  113 

0.46  0.57  100.0   9.56  1560   0.17  0.85   3.26  B   8.2   8 

0.53  0.28  100.0  23.15  611   0.54  0.85   20.14  C   3.2   8 

0.62  0.28  100.0  23.06  1490   0.59  0.85   20.78  C  16.9   17 

0.18  0.28  100.0  20.76  404   0.03  0.85   17.67  C   1.5   2 


EE  TH-RT 

JiB  TH 

■«i    RT 

1 

NE  RT 

SB  TH 

SB  RT 

DIR  Deiav 

LOS 

EE  25.01 

D 

US  67.32 

F 

NB  20.14 

r 

SB  20.55 

c 

INTERSECTION  DELAY  =  43.39  INTERSECTION  LOS=E 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  100  TO  100  SECONDS 


FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  61.9  SECONDS 

for  chosen  cycle  lenoth  100.0 

suooested  tiiino  phase  1  is  19.5  sees  oreen.   3.0  sees  veilow  +  red  clear 

sugoBstea  tifiinoi  chase  2  is  37.7  sees  green,   3.0  sees  veiiow  +  red  clear 

suaoested  tiainn  Dhase  3  is  33.3  sees  creen.   3.0  sees  yellow  +  red  clear 


CINCH  PROBRAM  VERSION  DATE  4-29-1988 

1985  KC«  -  CHAPTER  9:  SIbNALIZED  -  OPERATIONAL  ANALYSIS 

BU  SCHOOL  fISMT 

KENMORE  SQUARE  1997  Afi  BUILD 

date:01-i5-1993         tiBe:13:50:33 

LAST  DATA  SET  NAHES  LOADED  OR  SAVED 

V0LUME=KES3BAf!   6E0HETRICS=KESQBAfi   SISNAL=t:ESQEAH 

LOCATED  IN  CBD:N 

VOLUME  t  GEOHETRICS 

VOLUHES  i  OF  LANES  LANE  MiDTH 
LT  TH  RT  LT  TH  RT  LT  TH  RT 
0  1014  42  0  2  0  0.0  15,0  0.0 
0  1155  602  0  3  2  0.0  11.0  15.0 
0  C  333  0  0  2  0.0  0.0  15.0 
0  742   65    0  3  1    0.0  12.0  15.0 


DIR 

EB 

ViB 

NB 

SB 


CROSS 
UALK 
33 
58 

40 
35 


TRAFFIC  k   ROADHAV  CONDITIONS 

ADJ  PARK 
DIR  GRADE  IHV 
EB  O.Oa  l.OX 
HB  O.OX  3,0a 
MB  0.0a  S.O'i 


Y/N  MOVES  BUSES 

Y  5   1 

Y  5   1 
O   0 


SB  O.Oi  IM      Y 


I 


PEDESTRIANS      ARR 
PHF  CROSS  BUT  MIN  TIHE  TYPE 
.900  253   Y    21.5   3 
.820   82   Y   21.5   3 
.810  367   Y    17.0   3 


.880   84   Y 


17.0 


PHASINSS 

EASTBOUND 
i  t  r  D 


t  I 


WESTBOUND 
i  t  r  D 
t 

I  t 


NORTHBOUND 
1  t  r  D 
t 


SOUTHBOUND  GREEN 

I  t  r  D 

t     i  28. C 

37.0 
26.0 


Y+R  PRE/ACT 


CYCLE=  100. 0 


VOLUME  ADJUSTilEMT  WORKSHEET 


PART 
DIR 
EB 
NB 

NB 
SB 


1  (ftOVEMENT  ADJUSTMENTS) 


LTV  TKV 
0  1014 
0  1155 
0  0 
0  742 


RTV 

42 

602 

333 

65 


PHF 
,900 
.820 
.810 


LTFR  THFR  RTFR 
0  1127  47 
0  1409  734 
0  0  411 
0  843   74 


PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N   LU   v  Pit  Prt 

EB  TH-RT  1173  2  1.05  1232  0.00  0.04 

tJB  TK  1409  3  1.10  1549  0.00  O.CO 

HE  RT  734  2  1.05  771  0.00  1.00 

NB  RT  411  2  1.05  432  0.00  1.00 

SB  TH  843  3  1.10  928  0,00  0.00 

SB  RT  74  1  1.00   74  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED     VOLUMES     I   OPPOSING  LEFT  TURN 
LT   TH   RT      LT   TH   RT 


«  LANES 
LT  TH  RT 


OPPOSING 
VOLUME 


SATURATION  FLOli  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  F»id  Fhv  For  Foark  Fbus  Fsrea  Frt  Fit  s 
1.100  0.995  1.000  0.937  0.998  1,000  0.994  1.000  3663 
0,967  0,985  1,000  1,000  1.000  1.000  1.000  1.000  5143 
1.100  0.985  1.000  0.937  0.998  1,000  0.750  1.000  2737 
1.100  0,976  1.000  1,000  1,000  1.000  0.750  1.000  2898 
1,000  0.985  1,000  1,000  1.000  1.000  1.000  1.000  5320 
1.100  0.985  1.000  0.B75  0,996  1,000  0.850  1.000  1444 


EB 
KB 
WB 
NB 
SB 
SB 


TH-RT 

TH 
RT 
RT 
TH 
RT 


1300 
1800 
1800 
1800 
1300 
1800 


1 


DIK  LN  6R0UP 

EB 

TH-RT 

m 

TH 

m 

RT 

HB 

RT 

SB 

TH 

Wf til, 111  fiNfiLlSlo  KUKKsHttI 

V   5  v/5  3/C   c  v/c  CRITICAL 

1232  3663  0.34  0.37  1355  0.91    » 

1549  5143  0.30  0.26  1337  1.16    i 

771  2737  0.28  0.57  1560  0.49 

432  2898  0.15  0.28  811  0,53 

928  5320  0.17  0.28  1490  0.62    * 

SB  RT      74  1444  0.05  0.28  404  O.IS 

CYCLE=100.0  LOST=  9.0  SUM  V/3  CRIT=  O.Sl  TOTAL  V/C=  0.89 


LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP  v/c  o/C  C 

0.91  0.37  100.0 

1.16  0.26  100.0 

0.49  0.57  100.0 

0,53  0.2S  100.0 

0,62  0.23  100.0 

O.iS  0.23  100.0 


EB 

TH-RT 

MB 

TH 

«B 

RT 

m 

RT 

SB 

TH 

SB 

RT 

DiR 

Delay 

LGS 

EB 

25.01 

D 

HS 

66.71 

F 

NB 

20.14 

C 

SB 

20,55 

C 

dl   c 

d2   PF 

Delay  LOS  Avo  5 

95X  Q 

22.72  1355 

6.70  0.85 

25.01  D  20.5 

25 

29.78  1337 

82.78  0.85 

95.67  F  51.9 

113 

9.78  1560 

0,21  0.85 

8,49  B   8.8 

9 

23.15  811 

0.54  0,85 

20.14  C   8.2 

8 

23,86  1490 

0.59  0.85 

20.78  C  16,9 

17 

20.76  404 

0.03  0,85 

17.67  C   1,5 

2 

IfJTERSECTION  DELAY  =  43.10  INTERSECTION  LDS=E 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  100  TO  100  SECONDS 
liiHICH  «INI«iIES  CRITICAL  MOVEdENT  DELAY  IS  100.0  SECONDS 

FOR  A  V/C  RATIO  OF  ,95  THE  CYCLE  SHOULD  BE  til.9  SECONDS 

for  chosen  cvcie  lenpth  100.0 

suDOBsted  tiaino  ohase  1  is  19.5  sees  oreen.   3,0  sees  yellow  +  red  clear 

suooested  tising  ohase  2  is  37.7  sees  oreen.   3.0  sees  yellow  +  red  clear 

suooested  tiaino  ohase  3  is  33.8  sees  oreen.   3.0  sees  veliow  +  red  clear 


CINCH  PftOSRAH  VERSION  DATE  4-29-1968 

1985  HCH  -  CHAPTER  9:  SI6NALIIED  -  OPERATIONAL  ANALYSIS 

BU  SCHOOL  M6MT 

KENKORE  SQUARE  EXISTING  Pfi 

date:01-15-1993         tiBe:08:i3:i2 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

V0LU!1E=KESQE1(PI1   GEO«ETRiCS=K£SQEXP«   SI5NAL=i;E3QEXPfS 

LOCATED  IN  CBD:N 


VOLUME  a   GEOMETRICS 

VOLUMES 

i  OF  LANES 

LANE  WIDTH 

CROSS 

DIR  LT   TK   RT 

LT  TH  RT 

LT   TH   RT 

WALK 

EB   0  595   0 

0  2  0 

0.0  15.0  0.0 

33 

m        0  13t>i  700 

0  3  2 

0.0  11,0  15.0 

58 

NB   0   0  471 

0  0  2 

0.0  0.0  15.0 

40 

SB   0  824   44 

0  3  1 

0.0  12,0  15.0 

35 

TRAFFIC  i  ROADWAY  CONDITIONS 

ADJ 

PARK 

PEDESTRIANS      ARR 

DIR  GRADE  iHV   Y/N  MOVES  BUSES 

PHF  CROSS  BUT  MIN  TIKE  TYPE 

EB  O.Oa  3.02   Y 

5   1 

.BfcO   0   Y 

21.5   3 

MB  O.OX  5. OX   Y 

5   1 

.860   0   Y 

21.5   3 

NB  O.OX  10. Oi 

0   0 

.770   0   Y 

17.0   3 

SB  0.0?;  bM      Y 

5   i 

.750   0   Y 

17,0   3 

PHASIN6S 

EASTBOUND  WESTBOUND 

1     t    r     D  i     t    r     D 

1  » 

2  t    t  i 

3  »  i 


NORTHBOUND  SOUTHBOUND  GREEN  Y+R  PRE/ACT 

i  t  r  D  1  I  r  D 

♦      t     t  35,0   3   A 

24,0   3   A 
42.0   3   A 


CYCLE=  110,0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (MOVEMENT  ADJUSTMENTS) 


DIR 

LTV  THV 

RTV 

PHF 

LTFR  THFR  RTFR 

Efi 

0  595 

0 

,860 

0  692   0 

MB 

0  1361 

700 

,880 

0  1547  795 

NB 

0   0 

471 

,770 

0   0  612 

SB 

0  824 

44 

,750 

0  1099   59 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N   LU   v  Pit  Prt 


EB 

TH 

692  2  1.05  726  0,00  0.00 

MB 

TH 

1547  3  1,10  1701  0.00  0,00 

WB 

RT 

795  2  1,05  835  0,00  1,00 

NB 

RT 

612  2  1,05  642  0,00  1.00 

SB 

TK 

1099  3  i.iO  1209  0.00  0.00 

SB 

RT 

59  1  1.00   59  0.00  1.00 

PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED     VOLUMES     1   OPPOSING  LEFT  TURN 
LT   TH   RT      LT   TK   RT 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Ftiid   Fhv  For  Fnark  Fbus 

1,100  0,985  1.000  0.937  0.998 

967  0,976  1,000  1.000  1.000 

100  0.976  1.000  0.937  0.998 

100  0.952  1.000  1.000  1.000 

000  0.971  1.000  1,000  1,000 

100  0,971  1,000  0.875  0.996 


EB 

TH 

1800 

2  1 

WB 

TH 

1800 

3  0 

WB 

RT 

1800 

2  1 

NB 

RT 

1800 

2  1 

SB 

TH 

1800 

3  1 

SB 

RT 

1800 

1  1 

IN   i  ! 

.ANE5 

OPPOSING 

LT 

TH  Rl 

r   VOLUME 

Farea 

Frt 

Fit    5 

1.000  1,000  1, 

.000  3649 

1.000  1.000  1.000  5093 

1.000  0 

.750  i.OOO  2710 

1.000  0 

.750  1, 

.000  2829 

1.000  1 

,000  1,000  5243 

1.000  0.850  1, 

.000  1423 

CAPftCITY  ANALYSIS  WORKSHEET 


DiR  LN  GROUP 

¥     5   V/S   1 

]/C   c  v/c 

CRITICAL 

£B  TH 

726  3649  0.20  0 

.22  796  0.91 

t 

WB  TH 

1701  5093  C,33  0 

.33  1944  0.87 

t 

•IB  RT 

S35  2710  0.31  1, 

.00  2710  0.31 

NB  RT 

642  2829  0.23  0 

.32  900  0.71 

SB  TH 

1209  5243  0.23  0 

.32  1663  0.72 

» 

SB  RT 

59  1423  0.04  0 

.32  453  0.13 

CVCL£=110. 

0 

LOST=  9.0  SUN  V/S  CRIT=  0.76  TOTAL  V/C= 

0,33 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  GROUP 

v/c  ai'Z      C 

rii   c 

d2   PF 

Delay  LOS  Avg  i3 

m  1 

EB  TH 

0.91  0.22  110.0 

31.90  796 

10.42  0.35 

3o.l4 

D 

16.5 

22 

WB  TH 

0,87  0.38  110.0 

23.99  1944 

3.45  0.35 

23.32 

C 

29,2 

31 

HB  RT 

0.31  1.00  110,0 

0.00  2710 

0.02  0.S5 

0.02 

A 

0.0 

t 

X 

NB  RT 

0.71  0.32  IIO.O 

25.14  900 

1.88  0.85 

22,97 

C 

12.7 

13 

SB  TK 

0.72  0.32  110.0 

25.25  1668 

1.12  0.85 

22.42 

C 

22.9 

23 

SB  RT 

0.13  0.32  110.0 

20.27  453 

0.01  0,85 

17.23 

c 

1.2 

1 

DIR  Dsiav 

LG5 

EB  3i.l4 

D 

WB  15.65 

C 

NB  22.97 

C 

SB  22.13 

C 

INTERSECT] 

[ON  DELAY  =  21,03  INTERSECTION  LOS 

-C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  110  TO  110  SECONDS 
WHICH  HINIflllES  CRITICAL  HOVtC.ENT  DELAY  IS  110.0  SECONDS 

FOR  ft  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  45.9  SECONDS 

for  chosen  cvcle  lenoth  110.0 

suDoested  tiBino  ohase  1  is  30.5  sees  oreen.   3.0  sees  veiiDW  +  red  clear 

sugoBsted  tiBing  ohase  2  is  26.3  sees  grEen.   3.0  sees  yellow  +  red  clear 

suGoested  tiainc  ohase  3  is  44,2  sees  oreen.   3.0  sees  yellow  +  red  clear 


CINCH  PROSRAH  VERSION  DATE  4-29-1985 

1985  HCH  -  CHAPTER  9:  SIGNALIZED  -  OPERATIONAL  ANALYSIS 

BO  SCHOOL  MSfiT 

KENMGRE  SOOARE  1997  ?H  NO-BUILD 

datB:01-28-l?93  tiaB:15:00:24 

LAST  DATA  SET  NAHES  LOADED  OR  SAVED 

VCLli«E=KES3NBP«  SEOMETRICS^KESQNBPK   SI6NAL=KESGNBP« 

LOCATED  !!<  CBD:N 


VOLOfiE  k   GEOHETRICS 

VOLUMES    «  OF  L 

.ANES 

L( 

m   WIDTH    CROSS 

DIR  LT   TH 

RT   LT  TK 

RT 

LT 

TH   RT   WALK 

EB   0  olO 

0    0  2 

0 

0.0 

15.0  0.0   33 

BB   0  1404  734    0  3 

0.0 

11,0  15.0   58 

NE   0   0  : 

J76    0  0 

0,0 

0.0  15.0   40 

SB   0  883 

44    0  3 

1 

0.0 

12.0  15.0   35 

TRAFFIC  4  ROADWAY  CONDITIONS 

ADJ  PARK 

PEDESTRIANS      ARR 

DiR  GRADE  XHV 

Y/N  HOVES  BUSES 

PHF  CROSS  BUT  fllN  TII1E  TYPE 

EB  O.OS  Z.Ol 

Y    5 

I 

.860 

0   Y   21,5   3 

tJB  O.OI  5.0X 

Y    5 

1 

.380 

0   Y   21.5   3 

NB  O.Oa  10. OZ 

0 

0 

,770 

0   Y   17.0   3 

SB  COX  b.Ol 

Y    5 

i. 

.750 

0   Y   17.0   3 

PHASINGS 

EASTBOUND 

WESTBOUND 

NORTHBOUND  SOUTKBCtJMD  5REEN  Y+R  PRE /ACT 

i  t  r  D 

1  t  r  c 

1  t 

r  i 

a  i  t  r  D 

1 

t 

t 

t     t          35.0   3   A 

2   i    t 

t 

24.0   3   ft 

0 

t     t 

42.0   3   A 

CYCLE=  110.0 

VOLUME  ADJUSTMENT  WORKSHEET 
PART  1  (HOVEilENT  ADJUSTMENTS) 


DiR 

LTV  THV 

RTV 

PKF 

LTFR  THFR 

RTFR 

ES 

0  610 

0 

,860 

0  709 

0 

WB 

0  1404 

734 

,880 

0  1595 

834 

NB 

0   0 

578 

.770 

0   0 

751 

SB 

0  883 

44 

,750 

0  1177 

59 

PART  2  (LANE  GROUP  ADJUSTMENTS! 

DIR  LN  GROUP  FLOW  N  LU   v  Pit  Prt 

709  2  1.05  745  O.OC  0,00 

1595  3  1,10  1755  0.00  0.00 

834  2  1,05  876  0.00  1,00 

751  2  1.05  788  0.00  1.00 

1177  3  1.10  1295  0.00  0,00 

59  1  1,00   59  COO  1.00 


EB 

TH 

WB 

TH 

»B 

RT 

NB 

RT 

SB 

TH 

SB 

RT 

PART  3  {OPPOSING  VOLUME  ADJUSTMENTS) 
LEFT  TURN  OPPOSING  APPROACH 

BEING  OPPOSED     VOLUMES     I  OPPOSING  LEFT  TURN   # 
LT   TH   RT      LT   TH   RT     LT 


LAKES 
TH  RT 


OPPOSING 
VOLUME 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 
DIR  LN  GROUP  IDEAL  N  Fnid   Fhv   Fo 


EB 

TH 

1800 

WB 

TH 

1800 

WB 

RT 

1800 

NB 

RT 

1800 

SB 

TH 

1800 

SB 

RT 

1800 

FDark  Fbus  Farea   Frt  Fit   5 

0.998  1.000  1.000  1.000  3649 

1.000  1,000  1.000  1,000  5093 

0,998  1.000  0.750  1.000  2710 

2  1,100  0.952  1,000  1,000  1,000  1,000  0,750  1.000  2829 

3  1.000  0.971  1.000  1.000  1.000  1.000  1.000  1.000  5243 
1  1.100  0.971  1.000  0.875  0.996  1.000  0.850  1,000  1423 


2  1,100  0.985  1.000  0.937 

3  0.967  0.976  1.000  1.000 
2  1.100  0.976  1,000  0.937 


LHfhLilr  MrtfiLVslb  ^OftKShtET 

DIR  LN  GROUP   v   5  v/s  o/C   c  v/c  CRITICAL 

EB  TH  745  3649  0.20  0.22  79s  0.94    » 

WE  TH  1755  5093  0.34  0.38  1944  0,90    J 

m    RT  876  2710  0.32  1.00  2710  0.32 

m    RT  738  2829  0.28  0.32  500  0.88    t 

SB  TH  1255  5243  0.25  0.32  1668  0.78 

SB  RT  59  1423  0.04  0.32  453  0.13 

CYCLE=110.0  LOST=  9.0  SUM  V/S  CRIT=  0.83  TOTAL  V/C=  0.90 

LEVEL  OF  SERVICE  WORKSHEET 

DIR  LN  BROOP  v/c  d/C   C    dl   c  a2   PF  Delay  LOS  five  Q  95'i  Q 

EB  TH  0.54  0.22  110.0  32.10  796  13.17  0.85  38.46  D  16.9  24 

IJB  TH  C.9C  0.35  110,0  24.37  1944  4.60  0.85  24.63  C  30.1  34 

WB  RT  0.32  1.00  110.0   0.00  2710  C.03  0.85  0.02  fi  0.0  1 

NB  RT  0.88  0.32  110.0  26.54  900  6.88  0.85  28.74  D  15.6  19 

SB  TH  0.78  0.32  110.0  25.81  1663  1.68  0.85  23.36  C  24.5  25 

SB  RT  0.13  0.32  110.0  20.27  453  0.01  0.85  17.23  C  1.2  1 

DIR  Deiav  LOS 

EB  33.48  D 

WB  16.44  C 

NB  28.74  D 

SB  23.0?  C 

INTERSECTION  DELAY  =  22,80  INTERSECTION  LOS=C 

THE  CYCLE  LEN6TH  WITHIN  THE  BOUNDS  OF  ilO  TO  110  SECONDS 
WHICH  HINIf.IZES  CRITICAL  flCVEKENT  DELAY  IS  110,0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  65.7  SECONDS 

•for  chosen  cvcle  ienoth  110.0 

sugoested  tisinq  Dhase  1  is  34.0  sees  areer,.   3.0  ss:e  veliow  +  red  clear 

SuDOESteo  tiaina  ohase  2  is  24.9  sees  grsen,   3.0  sees  veHok  +  red  clear 

suQoested  tiamo  ohase  3  is  42.1  sees  oreen.   3.0  sees  yelios  +  red  clear 


CINCH  PRQSRfiH  VERSION  DATE  4-29-i98S 

1985  HC«  -  CHAPTER  9:  SIGNALIZED  -  DPERATIDNAL  ANALYSIS 

BU  SCHOOL  HSHT 

KENI10RE  SQUARE  1997  P?l  BUILD 

date:01-i5-1993  tiftB:i3:52:ll 

LAST  DATA  SET  NAMES  LOADED  OR  SAVED 

VQLUHE^HESGBPM        6E0METRiCS=KE3QBPI1        SIGNAL=KE3QBPM 

LOCATED  IN  CBD:N 


VOLUME 


DIR 

EB 

KB 

NB 

SB 


1  GEOMETRICS 
VOLUHES 
TK   RT 


0  610 
0  1404 
0  0 
0  906 


0 
734 

578 
44 


#  CF  LANES 
LT  TH  RT 

2  0 

3  2 
0  2 
3  1 


LANE  WIDTH 
LT   TH   RT 
0.0  15.0 
0.0  11.0 
0.0  0.0  15.0 
0.0  12.0  15.0 


0.0 
15.0 


CROSS 

WALK 

33 

58 

40 

35 


TRAFFIC  &  ROADWAY  CONDITIONS 


DIR  GRADE  XHV 
EB  COX  3. OX 
H8  O.Oa  5. ox 
NB  O.OX  lO.OX 


ADJ  PARK 
Y/N  HOVES  BUSES 

Y  5        1 

Y  5        1 
0        0 


SB    O.OX    6. OX      Y 


5 


PEDESTRIANS 
PHF  CROSS  BUT  KIN  TIME 
.860        0      Y        21.5 
.830        0      Y        21.5 
,770        0      Y        17.0 


1       .750 


0 


Y 


17.0 


ARR 
TYPE 


PHASIN6S 

EASTSOUNB 
1     t    r    D 


t    t 


WESTBOUND      NORTHBOUND    SOUTHBOUND  SREEN  Y+R  PRE/ACT 

itroitrDitrD 

»  t  t     t  35.0      3        A 

«  24.0      3        A 

t     i  42.0      3        A 


CYCLE=  110.0 

VOLUME  ADJUSTMENT  WORKSHEET 

PART  1  (MOVEMENT  ADJUSTMENTS) 

DIR  LTV  THV  RTV   PHF  LTFR  THFR  RTFR 


EB 

0  610 

0 

.360 

0  709 

0 

WB 

0  1404 

734 

.880 

0  1595 

834 

NB 

0   0 

578 

.770 

0   0 

751 

SB 

0  906 

44 

.750 

0  1208 

59 

PART  2  (LANE  GROUP  ADJUSTMENTS) 

DIR  LN  GROUP  FLOW  N   LU  v  Pit  Prt 

EB  TH  709  2  1.05  745  0.00  0.00 

«B  TK  1595  3  1.10  1755  0.00  0.00 

«B  RT  834  2  1.05  876  0.00  1.00 

NB  RT  751  2  1.05  788  0.00  1,00 

SB  TH  1208  3  1.10  1329  0.00  0.00 

SB  RT  59  1  1.00  59  0.00  1.00 


PART  3  (OPPOSING  VOLUME  ADJUSTMENTS) 


LEFT  TURN 
BEING  OPPOSED 


OPPOSING  APPROACH 
VOLUMES     I  OPPOSING  L 
LT   TH   RT      LT   TH 


SATURATION  FLOW  ADJUSTMENT  WORKSHEET 

DIR  LN  GROUP  IDEAL  N  Fwid  Fhv   For  Foaric 

EB  TH  1800  2  1.100  0.985  1.000  0.937 

«B  TH  1800  3  0.967  0.976  1.000  1.000 

«B  RT  1800  2  1,100  0.976  1.000  0.937 

NB  RT  1800  2  1.100  0.952  1.000  1,000 

SB  TH  1800  3  1.000  0.971  1.000  1.000 

SB  RT  1800  1  1,100  0.971  1.000  0,875 


-FT  TURN   »  LANES    OPPOSING 

RT      LT  TH  RT   VOLUME 

Fbus  Farea   Frt   Fit   s 

0.998  1.000  1,000  1.000  3649 

1.000  1.000  1.000  1,000  5093 

0.998  1.000  0.750  1.000  2710 

1.000  1.000  0.750  1.000  2829 

1.000  1.000  1.000  1.000  5243 

0.996  1.000  0.850  1.000  1423 

DIR 

LN  GROUP 

EB 

TH 

UB 

TH 

U3 

RT 

NB 

RT 

SB 

TH 

SB 

RT 

CAPACITY  ANALYSIS  WORKSHEET 

V  5  v/s  o/C   c  v/c  CRITICAL 

745  3o49  0.20  0.22  796  0,94    t 

1755  5093  0.34  0.38  1944  0.90    t 

876  2710  0.32  1.00  2710  0.32 

788  2829  0.28  0.32  900  0.S6    » 

1329  5243  0.25  0.32  1668  0,30 

59  1423  0.04  0.32  453  0.13 

CiCLE=110.0  LOST=  9.0  SUA  V/3  CRIT=  0.83  TOTAL  V/C=  0.90 


LEVEL  OF  SERVICE  HORKSHEET 

DIR  lN  6RCUP  v/c  d/C  C 

0.94  0.22  110.0 

0.90  0.38  110.0 

0.32  1.00  110.0 

0.B8  0.32  110.0 

0.80  0.32  110.0 

0.13  0,32  110.0 


EB 

TH 

m 

TH 

MB 

RT 

NB 

RT 

SB 

TH 

SB 

RT 

DIR 

Delav 

LOS 

EB 

38,48 

D 

iJB 

16.44 

C 

NB 

28.74 

D 

SB 

23.53 

C 

dl   c 

d2   PF 

Deiav  LOS  Ava  Q 

95H  1 

32.10  796 

13.17  0.85 

38.48  D  16.9 

24 

24.37  1944 

4.60  0.85 

24.63  C  30.1 

34 

0.00  2710 

0.03  0.85 

0.02  A   0.0 

1 

26.94  900 

6.88  0.85 

28,74  D  15.6 

19 

26.03  1668 

1.97  0,85 

23.80  C  25.2 

25 

20,27  453 

0.01  0.85 

17.23  C   1.2 

i 

INTERSECTION  DELAY  =  22,91  INTERSECTION  LOS=C 

THE  CYCLE  LENGTH  WITHIN  THE  BOUNDS  OF  110  TO  110  SECONDS 
WHICH  «INIHIZES  CRITICAL  HOVEKENT  DELAY  IS  110.0  SECONDS 

FOR  A  V/C  RATIO  OF  .95  THE  CYCLE  SHOULD  BE  69.7  SECONDS 

for  chosen  cvcie  lenoth  110. 0 

suoaested  tiiino  ohase  1  is  34,0  sees  ureen.   3.0  sees  ybIIdw  +  red  dear 

sugpested  tiaino  ohase  2  is  24.9  sees  green.   3.0  sees  veliow  +  red  clear 

suooested  tisina  ohase  3  is  42,1  sees  areen.   3.0  sees  veliow  +  red  clear 
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APPENDIX  El 


WIND  TUNNEL  SIMULATION  OF  THE  ATMOSPHERIC  BOUNDARY  LAYER 

In  the  lowest  layer  of  the  atmosphere  the  wind  is  slowed  down  by  the  drag  effect  of  the 
numerous  features  on  the  earth's  surface  such  as  vegetation,  the  ground  roughness  and  man- 
made  structures.  Within  this  atmospheric  boundary  layer  the  mean  wind  speed  generally 
increases  with  height  until  the  top  of  the  layer  is  reached,  at  which  point  surface  drag  no  longer 
plays  a  role.  The  mean  speed  implies  an  average  speed  over  a  period  of  about  one  hour.  The 
height  of  the  boundary  layer  is  variable  but,  at  least  in  strong  winds,  the  best  estimate  from 
Counihan'  and  Snyder^  is  that  the  height  is  approximately  600m  (i.e.  -  2000  ft). 

In  wind  tunnel  tests,  it  is  important  to  simulate  the  mean  wind  speed  profile,  the  wind's 
turbulence  intensity  and  the  length  scale  of  turbulence  within  the  atmospheric  boundary  layer. 
Figure  1  shows  one  of  the  boundary  layer  wind  tunnels  at  the  Guelph,  Ontario  laboratory  of 
Rowan  Williams  Davies  &  Irwin  Inc.  The  model  to  be  tested  is  mounted  near  the  centre  of  the 
2.4m  (8  ft)  diameter  tumtable,  13m  (42  ft)  downwind  of  the  entrance  to  the  working  section.  All 
major  features  and  structures  within  the  radius  covered  by  the  turntable  are  modelled  in  detail 
thereby  assuring  their  effect  on  the  wind  flows  around  the  site  being  studied  is  accurately 
simulated.  Upstream  of  the  tumtable  the  ten-ain  roughness  is  modelled  by  generalized  roughness 
distributed  over  the  working  section's  floor.  In  addition,  specially  designed  turbulence  generators 
are  installed  at  the  start  of  the  working  section.  By  varying  the  floor  roughness  and  turbulence 
generators  the  effects  of  various  types  of  terrain  roughness  upwind  of  the  tumtable  can  be 
reproduced  at  model  scale.  A  detailed  explanation  of  these  techniques  is  provided  by  Inwin^. 

In  strong  winds,  the  mean  speed  profile  in  the  atmospheric  boundary  layer  is  found  to  be 
well  represented  by  the  power  law  expression: 


Counihan,  J.        Adiabatic  Atmospheric  Boundary  Layer    A  Review  of  Data  from  the  Period  1880-1972. 
Atmospheric  Environment,  Vol.  9,  No.  10,  pp.  871-905,  1975. 

Snyder,  W.  H.,     Guideline  for  Fluid  Modelling  of  Atmospheric  Diffusion,  US-EPA,  Report  600/8-81  -009, 1 981 . 

Irwin,  P.  A.,  Design  and  Use  of  Spires  for  Natural  Wind  Simulation,  National  Research  Council  of 

Canada,  N.A.E.  Report  LTR-LA-233,  1979. 


Wind  Tunnel  Simulation  of  the  Atmospheric  Boundary  Layer  (EPA) 


mm 


where 


U  =  mecin  wind  speed 

Ug  =  gradient  wind  speed  (i.e.  value  of  U  at  the  top  of  the  boundary  layer) 

Z  =  height  above  zero  plane  displacement  height,  d 

Zq  =  depth  of  boundary  layer,  usually  taken  as  600m 

a  =  constant 

Note  that  the  vertical  height,  Z,  is  referenced  from  the  zero  plane  displacement  height,  d. 
The  value  of  d  may  be  accurately  detenmined  from  Simiu  and  Scanlan*.  A  representative  value 
of  d  for  urban  terrain  is  20m  (66  ft).  For  open  and  suburban  terrains,  d  is  insignificant. 

The  exponent,  a  varies  with  terrain  roughness.  The  following  are  representative  values: 


Type  of  Terrain 

a 

Open  country  with  some  vegetation 

0.14 

Suburban  areas 

0.25 

Heavily  built  city  cores 

0.33 

RWDI  has  undertaken  extensive  calibration  measurements  to  ensure  these  profiles  are 
well  matched  in  the  wind  tunnel.  Figure  2  shows  the  locations  of  the  measurements.  All 
measurements  were  taken  on  the  wind  tunnel  centreline.  Figure  3  shows  wind  speed  profiles 
generated  and  compares  them  with  the  above  power  law  expression.  The  wind  tunnel  speed 
profile  can  be  seen  to  follow  the  power  law  relation  well  for  each  type  of  the  boundary  layer. 

The  wind  turbulence  intensity  may  be  quantified  by  defining  it  as  the  ratio  u'/U  where  u' 
=  root-mean-square  of  the  velocity  fluctuations  in  the  direction  of  the  mean  wind  velocity.  The 
turbulence  intensity  increases  as  the  ten-ain  roughness  increases  and  is  generally  greater  near 
the  ground.    Figure  4  shows  the  measured  turbulence  intensities  for  each  of  the  simulated 


*       Simiu,  E.  and  Scanlan,  R.H.  Wind  Effects  on  Structures.  John  Wiley  and  Sons,  NY,  1978. 


Wind  Tunnel  Simulation  of  tha  Atmospheric  Boundary  Layer  (EPA) 


atmospheric  boundary  layers  described  above.  Curves  representative  of  full  scale  data'  have 
been  included  for  comparison.  Agreement  with  these  curves  again  indicates  a  good 
representation  of  full  scale. 

It  is  also  important  to  ensure  that  the  length  scale  of  turbulence  eddies  is  correctly 
simulated.  TTiis  can  be  assured  by  having  the  longitudinal  integral  scale  of  the  turtDulence  correct 
in  relation  to  the  model  scale,  (e.g.  for  a  1 :400  scale  model  the  longitudinal  integral  scale,  L,  on 
the  model  should  be  1/400th  of  the  full  scale  value).  It  is  found  that  by  scaling  the  boundary  layer 
height  down  by  the  desired  model  scale  ratio,  the  measured  integral  scales  in  the  wind  tunnel  are 
in  the  right  range  compared  with  full  scale  values^  (e.g.  at  a  height  of  100m,  the  model  values 
scale  up  to  L  values  in  the  range  of  1 50m  to  500m  depending  on  the  terrain). 


Engineering  Sciences  Characteristics  of  Atmospheric  Turbulence  Data  Unit  Near  the  Ground:  Part  III, 
Variations  in  Space  and  Time  for  Strong  Winds,  Engineering  Sciences  Data  Item 
Number  750001,  London,  England.  1975. 
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Figure  1 :    1 .9  m  x  2.4  m  Boundary  Layer  Wind  Tunnel  Facility 


Wind  Tunnel  Simulation  of  the  Atmospheric  Boundary  Layer 


mm 


ROUGHNESS 
ELEMENTS 


TEST  SECTION 


B 


_<; 


y 


WIND 


^t 


PLAN   VIEW 


I  I 


MOOa.  SCALE:     X-0 
FUU.  SC»l£:    X-0 


X-I.22m 
X-4^m 


X-2.*«<n 
X-«75m 


'MEASUREMENT  PLANES  FOR  VELOCITY  MEASUREMENTS 


Figure  2:         Location  of  Velocity  Profiles 
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Figure  3:        Simulated  Mean  Wind  Profile 
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Figure  4:        Simulated  Full  Scale  Longitudinal  Turbulence 
Intensity  Profiles 
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SUGGESTED  MEAll 
BIliD  SPEEDS  FOR  — 


LOCATION  TEST 

CONDITION 


(HPH) 


MEAN 

PERCENTAGE        SPEED 
CHANGE  (HPH) 


12 


15 


19 


27 


SITTING 


10 


STANDING 


RAIIING 


15 


20 


ONCOHPORTAILE  FOR 
UALXING 

25 


DAHGERODS 
CONDITIONS 

29+ 


A 

B 


-  15 


19 
16 


A 
B 


18 
17 


iti^i;^ 


A 
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23 
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^iii^^ri^ 
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A 
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B 


13 
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16 


A 
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NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 

for  which  the  predicted  winds  are  suitable.  . 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 
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APPENDIX    E2    TABLE    1 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SPRING 


SOGGKTED  KJAJI 
KIND  SPEEDS  FOR 


LOCATION 


TEST 
COHDITIOIl 


(HPH) 


MEAH 

PERCESTAGE        SPEED 

CHAIIGE  (HPH) 


12 


15 


SITTIBG 


10 


STASDIIiG 


lALfQIIG 


19 


15 


20 


DNCOHFORTABLE  FOR 
iALKING 

25 


27 


DAHGERODS 
CONDITIONS 

29+ 


17 


A 
B 


19 
20 


^ti.^i^ 


18 


A 
B 


-   43 


16 
9 


iiiiii-ri; 


19 


A 
B 


17 
17 


.t;^.;^;^ 


20 


A 
B 


12 


16 
14 


■tiiw;^ 


21 


A 

B 
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18 
14 
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A 

B 


14 
15 


23 


A 
B 


14 
13 


itiiii^ 


24 


A 
B 


-    17 


17 
14 


25 


A 

B 


+   35 


14 
19 


l^^^i^. 


26 


A 
B 


-   29 


17 
12 


.t;.^^^ 


27 


A 
B 


+    12 


16 
18 


itiii^ 


28 


A 

B 


15 
15 


29 


A 
B 


+   23 


13 
16 


30 


A 
B 


+   63 


11 
18 


31 


A 
B 


-    15 


13 
11 


32 


A 
B 


-   14 


14 
12 


NOTE:    1 

2 

3 


Final   asterisk  denotes   category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

)   %  Change  greater  than   10%  based  on  comparison  with  Test 

)   Wind  speeds  are   for  a   1%  probability. 


Condition  A. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    2 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SPRING 


SOGGESTED  HEAli 

ilND  SPEEDS  FOR  

LOCATION  TEST 

COIIDITIOII 


(HPH) 


KEAH 

PERCENTAGE   SPEED 

CHANGE    (HPH) 


12 


15 


19 


27 


SiniNG 


10 


STANDING 


iALKING 


15 


20 


ONCOMEORTABLE  FOR 
iALKING 

25 


DANGERODS 
CONDITIONS 

29  + 


33 


A 

B 


19 


NOT  TESTED 
NOT  TESTED 


34 


A 
B 


19 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD    CONDITION 


APPENDIX    E2    TABLE    3 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SPRING 


SOGGESTED  HEAJ 
BIND  SPEEDS  708  ■ 


LOCATION     TEST 
COHDITION 


(KPH) 


HEAN 

PESCESTAGE   SPEED 

CHAUGE     (HPH) 


12 


15 


19 


27 


SiniNG 


10 


STAHDING 


iALKING 


15 


20 


OBCOMFOETABLE  FOE 
JAIIIIIG 

25 


DAIIGESOUS 
COIIDITIONS 

29+ 


A 
B 


20 


15 
12 


ii^iiiwi^ 


A 
B 


15 
14 


29 


17 
12 


A 
B 


12 

11 


iiii;^;^ 


A 
B 


-  47 


17 
9 


;^^^^^ 


A 
B 


-  46 


15 

a 


A 
B 


13 
13 


A 
B 


+  30 


10 
13 


A 
B 


13 
12 


10 


A 
B 


12 
13 


11 


A 
B 


13 

13 


12 


A 
B 


13 
14 


13 


A 
B 


13 
12 


14 


A 

B 


12 
11 


15 


A 
B 


10 
10 


■■■ 


16 


A 
B 


13 
13 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    4 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SUMMER 


SDGGKTED  HEAil 
»I8D  SPEEDS  FOE  -- 


(HPH) 


12 


15 


19 


27 


L0CATI08 


TKT 
CONDITIOII 


MEAH 

PESCESTAGE        SPEED 

CHABGE  (HPH) 


SITTIIIG 


10 


STAIIDIIIG 


lALKIIiG 


15 


20 


OHCflltfORTABLZ  FOE 
UMIING 

25 


DAIIGESODS 
CONDITIOIIS 

29  + 


17 


A 
B 


U 


14 
16 


18 


A 
B 


-  46 


13 
7 


19 


A 
B 


13 
14 


20 


A 
B 


12 
12 


21 


A 
B 


-  21 


14 
11 


22 


A 
B 


+  18 


11 
13 


23 


11 
10 


■■■ 


24 


-  18 


16 
13 


25 


A 
B 


+  i; 


II 

13 


26 


A 

B 


33 


15 
10 


■■■ 


27 


A 
B 


13 
14 


28 


A 
B 


13 
12 


29 


II 
12 


30 


A 

B 


+  55 


9 
14 


31 


32 


A 
B 


A 
B 


20 


10 
8 


10 
10 


■■■ 


NOTE:  I)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD    CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    5 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SUMMER 


soGGESTD  ma 

USD  SPEEDS  FOR 


LOCATIOH 


TEST 
COSDITION 


(MPH) 


PEECESTAGE       SPEED 
CHAliGE  (HPE) 


12 


15 


19 


27 


SITTI8G 
10 


STUDING 


lAIlIliG 


15 


20 


DHCONFORTABLE  FOE 
VAUING 

25 


DABGESOOS 
COilDITIOIIS 

29+ 


33 


A 
B 


15 


NOT  TESTED 


34 


15 


NOT  TESTED 


NOTE:  I)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    6 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SUMMER 


SUGGESTED  KEAH 
KIIID  SPEEDS  m 


LOCATIOS    TEST 
COHDITIOS 


(HPH) 


NEAII 

PERCENTAGE   SPEED 
CHASGE     (MPH) 


12 


15 


19 


SiniNG 


10 


STANDISG 


27 


iALKING 


15 


20 


OSCOHEORTABLE  EOR 
lALXING 

25 


DANGEEOOS 
CODDITIONS 

29+ 


A 
B 


-  16 


18 
15 


■ti^iiit^ 


A 
B 


11 


18 
16 


28 


21 
15 


A 
B 


14 
13 


^tiii;^ 


-  50 


22 

11 


iti^^;^ 


47 


19 
10 


;^^i^^ 


-   13 


15 

13 


+  25 


12 
15 


.iii-iw;!; 


A 
B 


-  18 


16 
13 


10 


14 
14 


11 


16 
17 


^ti^;;^ 


12 


A 

B 


17 

18 


it^;^.^ 


13 


A 
B 


15 
14 


14 


A 
B 


14 
14 


15 


A 
B 


12 
12 


ii^^^^i^ 


16 


A 
B 


16 
15 


NOTE:  I)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    7 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

AUTUMN 


SDGGESTED  KEAH 
flllD  SPEEDS  FOR  — 


LflCATION 


TEST 
COMITION 


(HPH) 


NEAH 

PERCESTAGE        SPEED 

CHANGE  (HPH) 


12 


SiniHG 


10 


15 


STAIiDIIIG 


iALKIIiG 


19 


15 


20 


OHCOHFORTABli  FOR 
lALKING 

25 


27 


DAHGERGDS 
COSDITIOIIS 

29  + 


17 


A 
B 


+  17 


17 
20 


^±i^i^ 


18 


A 

B 


46 


15 
8 


ii^;^^^ 


19 


A 
B 


16 
16 


20 


A 
B 


15 
14 


.iiii^ 


21 


A 
B 


-  23 


17 
13 


22 


A 
B 


14 
15 


■■■■■■■ 


23 


A 
B 


13 
12 


^iiiiw^ 


24 


A 
B 


-  17 


17 
14 


■■■■■■■ 


25 


A 

B 


+  30 


13 
17 


iii^i^i^i^ 


26 


A 
B 


-  25 


16 
12 


i±iii^ 


27 


A 
B 


16 
17 


iiii^.^ 


28 


A 
B 


15 
14 


29 


A 
B 


+  15 


13 
15 


30 


A 
B 


+  70 


10 
17 


31 


A 
B 


-  16 


12 

10 


■■■ 


■■■■■■4aa 


32 


A 
B 


13 
12 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CGNDITICIN 
BUILD   CONDITION 


APPENDIX    E2    TABLE    8 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

AUTUMN 


SOGGESTED  HEAM 
IISD  SPEEDS  FOR 


(HPH) 


12 


15 


19 


27 


HEM 

LOCATION  TEST  PERCENTAGE       SPEED 

COHDITION  CEAilGE  (MPH) 


SmiNG 


10 


STAHDIHG 


iALKING 


15 


20 


DBCOHFORTABLE  FOR 
iAUItlG 

25 


DAHGERODS 
COSDITIOIIS 

29  + 


33 


A 
B 


19 


NOT  TESTED 
NOT  TESTED 


34 


A 
B 


18 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    9 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

AUTUMN 


SOGGESTED  HEAll 
UIIID  SPEEDS  FOE 


(KPH) 


12 


15 


19 


27 


-> 


LOCATION    TEST 
CONDITION 


HEAN 

PERCENTAGE   SPEED 

MANGE     (HPH) 


SiniNG 


10 


STANDING 


lALXING 


15 


20 


DNCOHFORTAJLE  FOR 
WALKING 

25 


DANGERODS 
CONDITIONS 

29  + 


A 
B 


14 


21 
18 


iiwww^ 


A 
B 


19 
18 


A 
B 


-  28 


25 
18 


1^1 
2 


A 
B 


12 


16 
14 


^l^iHii^, 


A 
B 


-  53 


26 
12 


ri^^i;^ 


A 
B 


-  54 


24 
11 


.ii^iii^ 


A 
B 


23 


17 
13 


A 
B 


+  15 


13 
15 


it;;;;^ 


A 
B 


-  12 


16 
14 


;i„^^i^ 


10 


A 
B 


15 
15 


.i^^i^ 


II 


A 
B 


18 
19 


^ii^-^^i^ 


12 


A 
B 


19 
20 


it^;^^ 


13 


A 
B 


16 
15 


^^ii,;^. 


14 


A 
B 


16 
15 


15 


A 
B 


13 
14 


^iwwi^ 


16 


A 
B 


17 
16 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD  CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    10 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

WINTER 


, 


SOGGESTED  MUl 
HUD  SPEEDS  FOR 


LOCATION  TEST 

COHDITIOB 


(KPH) 


HEAII 

PEECEIITAGE       SPEED 

CEAIiGE  (HPB) 


12 


SITTIHG 
10 


STAIIDIIG 
15 


15  19 

8ALKIIIG 


27 


17 


18 


19 


20 


21 


22 


A 

B 


A 
B 


A 
B 


A 
B 


A 
B 


A 
B 


+  16 


18 
21 


20 


UBCOHfORTABLE  ?0R 
iALKIIIG 

25 


D&HGERODS 
CGSDITIOMS 

29  + 


-  43 


16 
9 


^iiiwi^i; 


16 
17 


15 
14 


30 


20 

14 


15 
15 


^iii^ii^ 


^^^^^^^ 


^t^iiiiit; 


rtiiWWit 


iii^i^ 


23 


A 
B 


15 
14 


.±»W^ 


24 


A 
B 


-  22 


18 

14 


25 


A 
B 


+  13 


15 
17 


.ti^^^ii^^t. 


26 


A 
B 


23 


17 
13 


27 


A 

B 


18 
19 


itiii^^irii 


28 


A 
B 


16 
16 


29 


A 
B 


+  30 


13 
17 


30 


A 

B 


+  63 


II 
18 


31 


A 
B 


21 


14 
11 


32 


A 

B 


14 
13 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    11 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

WINTER 


SUGGEST!!)  MEAli 
USD  SPEMS  ?0E 


LOCATION  TEST 

COHDITION 


(HFE) 


NEAII 

PERCENTAGE        SPEED 

CHASGE  (UPS) 


12 


15 


19 


27 


SiniSG 


10 


STAIIDI8G 


lALKING 


15 


20 


ONCOHEORTABLE  FOR 
iALKIIG 

25 


DAKEROOS 
COIDITIOIIS 

29  + 


33 


A 
B 


21 


NOT  TESTED 
NOT  TESTED 


34 


A 

B 


19 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE     12 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

WINTER 


SOGGKTED  HEAS 
KIND  SPEEDS  FOE 


LOCATION    TEST 
CONDITION 


(HPB) 


HEAN 

PERCENTAGE        SPEED 

CHANGE  (HPH) 


SmiNG 


10 


12 


15 


STANDING 


ilALUNG 


19 


15  20 


DNCOHFORTABLE  FOE 
VALKING 

25 


27 


DANGEEOOS 
CONDITIONS 

29+ 


A 

B 


-  15 


19 
16 


^^i^^^i^. 


A 
B 


18 
17 


iiiii^ 


A 
B 


27 


22 

16 


iiiii^ 


A 
B 


-  13 


15 
13 


.±;.iww^ 


A 
B 


-  52 


23 

11 


iii^^i;^ 


A 
B 


-  52 


21 

10 


^tiii;;it 


A 
B 


-  13 


15 
13 


25 


12 
15 


■ti^i^ 


A 
B 


-  18 


16 
13 


ii^ii^ 


10 


A 
B 


15 
15 


iti^;.^ 


11 


A 
B 


16 
17 


.tiiiiii; 


12 


A 
B 


17 
18 


■ii^^.^ 


13 


A 
B 


15 
14 


itiii^ 


14 


A 
B 


15 
14 


15 


A 
B 


12 
13 


^i^^^^ 


16 


A 
B 


16 

15 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    13 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

ANNUAL 


SOGGESTED  MEAS 
iIND  SPEEDS  FOE 


(NFH) 


12 


15 


19 


27 


LOCATION 


TEST 
COdDITIOH 


NEAH 

PERCENTAGE   SPEED 

CHANGE     (HPH) 


smiNG 


10 


STANDING 


iALKING 


15 


20 


ONCOMFORTABLE  FOR 
lALKING 

25 


DANGEEODS 
CONDITIONS 

29  + 


17 


A 
B 


+  17 


17 
20 


18 


A 
B 


40 


15 
9 


it^iiii^ 


19 


A 
B 


16 
17 


^iiiiii;^ 


20 


A 
B 


15 
14 


;±^ii^ 


21 


A 
B 


-  22 


18 
14 


22 


A 
B 


14 
15 


23 


A 
B 


14 
13 


^^i^^;^. 


24 


A 
B 


-  17 


17 
14 


25 


A 
B 


+  21 


14 
17 


it;;.;^ 


26 


A 
B 


-  29 


17 
12 


;^^^;^^, 


27 


A 
B 


+  12 


16 
18 


.i^^ii^ 


28 


A 
B 


15 
15 


29 


A 
B 


+  23 


13 
16 


30 


A 
B 


+  54 


11 
17 


31 


A 
B 


-  23 


13 
10 


32 


A 
B 


13 
12 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 

B 


NO-BUILD   CONDITION 
BUILD    CONDITION 


APPENDIX    E2    TABLE    14 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

ANNUAL 


SDGGZSTH  HZAll 
HIID  SPEEDS  m  - 


(HPB) 


HEAN 

LOCATION    TEST    PERCENTAGE   SPEED 

COHDITIOS    CRAUGE    (HPH) 


SmiNG 
10 


12  15  19 

STAHDIIIG I      iALKING     I 


27 


15 


20 


ONCOHFOETABLE  FOR 
lAUIHG 

25 


DAHGERODS 
COKDITIONS 

29  + 


33 


A 
B 


19 


NOT  TESTED 


34 


A 
B 


18 


NOT  TESTED 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    15 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

ANNUAL 


SOGGESTED  EEFECTI7E  (HPH) 

COST  SPEEDS  FOR > 


ACCEPTABLE 


31 
->     I      <- 


UNACCEPTABLE 


LOCATION 


TEST 
CONDITION 


PERCENTAGE 
CHANGE 


GDST 

SPEED      10 
(HPH)         : 


20 


30 


40 


50  + 


A 
B 


-    14 


27 
23 


2    A             26    ■■■■■■■■■■■■■■■■■ 
B             24   ■■■■■■■■■■■■■■■ 

3    A             31    ■■■■■■■■■■■■■■■■■■■■■^ 
B    -  22     24   ■■■■■■■■■■■■■■■ 

4    A             22   ■■■■■■■■■■■■■ 
B             20    ■■■■■■■■■■■ 

1 

5    A             33    ■■■■■■■■■■■■■■■■■■■■■^■B 

B    -  48      17   ■■■■■■■■ 

6    A             31    ■■■■■■■■■■■■■■■■■■■■■! 

B    -  54      14   ■■■■■ 

7    A             24   ■■■■■■■■■■■■■■■ 

B    -  16      20    ■■■■■■■■■■■ 

9    A             23    ■■■■■■■■■■■■■■ 
B    -  13      20    ■■■■■■■■■■■ 

11     A             25    ■■■■■■■■■■■■■■■■      1 
B             26    ■■■■■■■■■■■■■■■■■ 

13    A             22   ■■■■■■■■■■■■■        1 
B             21    ■■■■■■■■■■■■ 

15    A             20    ■■■■■■■■■■■          i 
B             20    ■■■■■■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    16 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SPRING 


soGGKTED  immn 

COST  SPEEDS  FOR  — 


LOCATION  TEST 

COMITION 


(KPEl 


31 


ACCEPTABLE 


UNACCEPTABLE 


GUST 
PEECEdTAGE       SPEED      10 

CHANGE    (HPH)    : 


20 


30 


40 


50+ 


17 


A 
B 


27 
28 


lA          A                                O'X                   ■■■■■■■■■■HHHB 

B    -  47      12   ■■■ 

19    A             26    ■■■■■■■■■■■■■■■■■     1 
B             24   ■■■■■■■■■■■■■■■ 

20    A             24    ■■■■■■■■■■■■■■■       1 
B    -  12     21    ■■■■■■■■■■■■ 

21    A             26    ■■■■■■■■■■■■»■■■ 
B    -  19      21    ■■■■■■■■■■■■ 

1 

22    A             21    ■■■■■■■■■■■■         1 
B             22    ■■■■■■■■■■■■■ 

23    A             21    ■■■■■■■■■■■■ 
B             19    ■■■■■■■■■■ 

24    A             25    ■■■■■■■■■■■■■■■■      1 
B    -  16      2i    ■■■■■■■■■■■■ 

26    A            25   ■■■■■■■■■■■■■■■■     1 

28    A             23    ■■■■■■■■■■■■■■ 

1 

30    A             17    ■■■■■■■■             1 

32    A             21    ■■■■■■■■■■■■ 
B    -  14      18    ■■■■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD    CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    17 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SPRING 


SOGGKTED  EFFECTIVE  (MPH) 

GDST  SPEEDS  FOR > 


31 


< ACCEPTABLE > 


UNACCEPTABLE 


GDST 
LOCATION    TEST    PERCESTAGE   SPEED   10 
COSDITIOS    CEASGE    (HPH)    : 


20 


30 


40 


50+ 


33 


A 
B 


27 


NOT  TESTED 


34 


A 

B 


28 


NOT  TESTED 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %   Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    18 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SPRING 


I 


SUGGESTED  EFFECTIVE 
GOST  SPEEDS  FOR  — 


LOCATIOB 


TEST 
COSDITIOS 


(NPH) 


PEECESTAGE 
CHAIJGE 


ACCEPTABLE 


31 


UNACCEPTABLE 


GOST 
SPEED 
(HPH) 


10 


20 


30 


40 


50  + 


A 
B 


-    19 


21 
17 


2    A             21    ■■■■■■■■■■■■         i 
B             20    ■■■■■■■■■■■ 

3    A             23    ■■■■■■■■■■■■■■       1 

B    -  17      19   ■■■■■■■■■■ 

4    A             18    ■■■■■■■■■ 

5    A             24   ■■■■■■■■■■■■■■■      1 

B    -  41      14   ■■■■■ 

A       A                    09     ■■■■■■■■■■■■■ 

B    -  50      11    ■■ 

7    A             19   ■■■■■■■■■■ 

9    A             20    ■■■■■■■■■■■          1 

11     A             19    ■■■■■■■■■■ 

12    A             19   ■■■■■■■■■■ 

13    A             19    ■■■■■■■■■■           1 

15    A             15    ■■■■■■ 

16    A             19    ■■■■■■■■■■           1 
B             18   ■■■■■■■■■ 

1 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  \%   probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    19 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SUMMER 


SOGGKTED  EFFECTI7Z  (HPH) 

GDST  SPEEDS  POE > 


31 


ACCEPTABLE 


UNACCEPTABLE 


LOCATION  TEST 

CONDITION 


GUST 

PERCENTAGE        SPEED 

CHAilGE    [M] 


10 


20 


30 


40 


50+ 


17 


A 
B 


+  15 


20 
23 


Tfi       A                     TQ             ■■■■■■■■■ 

B    -  44     10    ■ 

19    A             19    ■■■■■■■■■■           1 
B    +  10     21    ■■■■■■■■■■■■ 

20    A             18    ■■■■■■■■■            1 
6             18    ■■■■■■■■■ 

21     A             21    ■■■■■■■■■■■■         1 
B    -  19      17    ■■■■■■■■ 

22    A             17    ■■■■■■■■ 

B    +17     20    ■■■■■■■■■■■ 

23    A             17    ■■■■■■■■ 

24    A            22   ■■■■■■■■■■■■■ 
B    -  13      19    ■■■■■■■■■■ 

] 

25    A             17    ■■■■■■■■             1 

B    -  28      15    ■■■■■■ 

27    A             20    ■■■■■■■■■■■ 

B             18    ■■■■■■■■■ 

29    A             16    ■■■■■■■              1 

B    +  42     20    ■■■■■■■■■■■ 

31    A             16    ■■■■■■■ 

B             15    ■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    20 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SUMMER 


SOGGKTED  immU  (MPH) 

COST  SPEEDS  FOR > 


31 


ACCEPTABLE 


UNACCEPTABLE 


LOCATION  TEST 

COIIDITIOII 


COST 
PERCENTAGE       SPEED      10 
CHANGE  (HPB)         : 


20 


30 


40 


50+ 


33 


A 
B 


22 


NOT  TESTED 


34 


A 
B 


22 


NOT  TESTED 


NOTE:    1)    Final   asterisk  denotes  category   of  pedestrian  activity 
for  which   the  predicted  winds  are  suitable. 

2)  %  Change  greater  than   10%  based  on  comparison  with  Test   Condition  A. 

3)  Wind  speeds  are  for  a   1%  probability. 


TEST  CONDITION 

A 

B 


NO-BUILD  CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    21 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

SUMMER 


SOGGESTED  EFFECTm    (MPH) 
COST  SPEEDS  FOE > 


31 


ACCEPTABLE 


UNACCEPTABLE 


LOCATION 


TEST 
COHDITIOB 


PERCE8TAGE 
CSAIIGE 


COST 
SPEED 
(MPH) 


10 


20 


30 


40 


50- 


A 

B 


-    15 


26 
22 


2    A             25    ■■■■■■■■■■■■■■■■ 
B             23    ■■■■■■■■■■■■■■ 

3    A             29    ■■■■■■■■■■■■■■■■■■■■  1 
B    -  20     23   ■■■■■■■■■■■■■■ 

4    A            22   ■■■■■■■■■■■■■ 
B            20   ■■■■■■■■■■■ 

5    A             30    ■■■■■■■■■■■■■■■■■■■■■ 

B    -  46      16    ■■■■■■■ 

6    A            28   ■■■■■■■■■■■■■■■■■■■   1 

B    -  50     14   ■■■■■ 

7    A             22    ■■■■■■■■■■■■■ 

B    -  13      19    ■■»■■■■■■ 

B    -  13      20    ■■■■■■■■■■■ 

B             24    ■■■■■■■■■■■■■■■ 

B             21    ■■■■■■■■■■■■ 

B             20    ■■■■■■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    22 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

AUTUMN 


SOGGESTM  EFFECTIVE 
COST  SPEEDS  FOE  — 


LOCATIOll  TEST 

CONDITIOS 


(HPH) 


31 


ACCEPTABLE 


UNACCEPTABLE 


GOST 
PERCENTAGE   SPEED   10 
CHANGE     m)         : 


20 


30 


40 


50  + 


17 


18 


A 
B 


A 
B 


+  12 


25 
28 


-  45 


22 

12 


19    A             24    ■■■■■■■■■■■■■■■       1 
B             24    ■■■-■•■■■■■■■■■ 

20    A             23    ■■■■■■■■■■■■■■ 
B             21    ■■■■-■■■■■■■ 

21    A             25    ■■■■■■■■■■■■■■■■ 

B    -  20      20    ■■■■■■■■■■■ 

22    A             20    ■■■■■■■■■■■ 

B    +10      22    ■■■■■■■■■■■■■ 

23    A             20    ■■■■■■■■■■■          1 
B             19    ■■■■■■■■■■ 

24    A             25    ■■■■■■■■■■■■■■■■      1 
B    -  16      21    ■■■■■■■■■■■■ 

25    A             21    ■■■■■■■■■■■■         i 

26    A             24    ■■■■■■■■■■■■■■■       1 
B    -  25      18    ■■■■■■■■■ 

28    A             22    ■■■■■■■■■■■■■ 
B             22    ■■■■■■■■■■■■■ 

29    A             20    ■■■■■■■■■■■ 

30    A             16    ■■■■■■■              1 
B    +50      24    ■■■■■■■■■■■■■■■ 

31     A             18    ■■■■■■■■■ 

32    A             20    ■■■■■■■■■■■          1 
B    -  10      18    ■■■■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  «inds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    23 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

AUTUMN 


SDGGKTED  EFFECTI7E  (MPH) 

COST  SPEEDS  FOR > 


31 


ACCEPTABLE 


UNACCEPTABLE 


COST 
L0CATIO8  TEST  PEECEHTAGE        SPEED      10 

COBDITION  CHANGE  (HPH)         : 


20 


30 


40 


50+ 


33 


A 
B 


NOT  TESTED 
26   ■■■■■■■■■■■ 


34 


A 
B 


27 


NOT  TESTED 


NOTE:  I)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A, 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 

B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    24 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

AUTUMN 


SOGGESTED  SrFECTIVl  (HPB) 

GnST  SPEEDS  ?0R  > 


ACCEPTABLE 


31 
->  <- 


UNACCEPTABLE 


LOCATIOII 


TEST 
COIIDITIOH 


PERCENTAGE 
CHAIIGE 


GOST 
SPEED 
(MPH) 


10 


20 


30 


13 


29 
25 


40 


50  + 


A 

B 


A 
B 


27 
25 


23 


34 
26 


4    A             24    ■■■■■■■■■■■■■■■ 
B    -  12     21    ■■■■■■■■■■■■ 

5    A             36    ■■■■■■■■■■■■■■■■■■■■■^■■■■a 

B    -  50      18    ■■■■■■■■■ 

6    A             34    ■■■■■■■■■■■■■■■■■■■■■!■■■ 

B    -  55      15    ■■■■■■ 

1 

7    A             26    ■■■■■■■■■■■■■■■■■     1 

B    -  26      19    ■■■■■■■■■■ 

8    A             19    ■■■■■■■■■■           1 
B    +15      22   ■■■■■■■■■■■■■ 

9    A             24    ■■■■■■■■■■■■■■■ 
B    -  12     21    ■■■■■■■■■■■■ 

10     A              23    ■■■■■■■■■■■■■■ 
6             22   ■■■■■■■■■■■■■ 

1 

11     A             26    ■■■■■■■■■■■■■■■■■     1 

13     A             23    ■■■■■■■■■■■■■■       1 

15    A             20    ■■■■■■■■■■■ 

16    A             25    ■■■■■■■■■■■■■■■■      1 

.1   . _ — _ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    25 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

WINTER 


SOGGKTED  EFFECTIY! 
GOST  SPEEDS  FOR  — 


LOCATION  TEST 

CONDITIOII 


(HPi) 


PERCEIITAGE 
CEAHGE 


31 


ACCEPTABLE 


UNACCEPTABLE 


GBST 

SPEED      10 
(»PH)         : 


20 


30 


40 


50  + 


17 


A 
B 


+    11 


26 
29 


T  fi       A                     0/.      ■■■■■«■■■■■■■■«           1 

B    -  50      12    ■■■ 

19    A             24    ■■■■■■■■■■■■■■■       1 
B             24    ■■■■■■■■■■■■■■■ 

20    A             23    ■■■■■■■■■■■■■■ 
B             21    ■■■■■■■■■■■■ 

1 

21     A             28    ■■■■■■■■■■■■■■■■■■■   1 
B    -  21      22    ■■■■■■■■■■■■■ 

22    A             22    ■■■■■■■■■■■■■        1 
B             23    ■■■■■■■■■■■■■■ 

I 

23    A             22    ■■■■■■■■■■■■■        i 

1 

24    A             26    ■■■■■■■■■■■■■■■■■     1 
B    -  19     21    ■■■■■■■■■■■■ 

25    A             24    ■■■■■■■■■■■■■■■ 

B    -  20     20    ■■■■■■■■■■■ 

27    A             26    ■■■■■■■■■■■■■■■■■     1 

B             25    ■■■■■■■■■■■■■■■■ 

29    A             20    ■■■■■■■■■■■          1 

B    +  44     26    ■■■■■■■■■■■■■■■■■ 

B    -  13      19    ■■■■■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    26 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

WINTER 


SOGGESTED  EFFECTIVE    (HPH) 
GOST  SPEEDS  FOR > 


31 


GOST 


LOCATIflll  TEST  PEHCEHTAGE        SPEED      10 

CONDITIOII  CHASGE  (MPH)         : 


ACCEPTABLE 
20 


30 


40 


UNACCEPTABLE > 

50+ 


33 


A 
B 


28 


NOT  TESTED 


34 


A 
B 


29 


NOT  TESTED 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    27 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

WINTER 


SDGGKTM  umnn       m) 

GUST  SPEEDS  FOR > 


31 


ACCEPTABLE 


UNACCEPTABLE 


LOCATIOII  TEST 

CONDITIOIJ 


PERCMTAGE 
CEAHGE 


GOST 

SPEED      10 
(HPH)         : 


20 


30 


40 


50  + 


A 
B 


-    18 


27 
22 


2 

A 
B 

26   ■■■■■■■■■ 
24   ■■■■■■■■■ 

::::::■■    ' 

3 

A 
B 

-  22 

31    ■■■■■■■■■ 
24   ■■■■■■■■■ 

4 

A 
B 

22    ■■■■■■■■■ 
20   ■■■■■■■■■ 

■■■■ 
■■ 

5 

A 

B 

-  46 

32   ■■■■■■■■■ 
17    ■■■■■■■■ 

............i. 

6 

A 

B 

-  53 

30    ■■■■■■■■■ 
14    ■■■■■ 

■"""■"""' 

7 

A 
B 

-  17 

23    ■■■■■■■■■ 
19    ■■■■■■■■■ 

■ 

8 

A 
B 

+  16 

18    ■■■■■■■■■ 
21    ■■■■■■■■■ 

■■■ 

9 

A 
B 

-  13 

23   ■■■■■»■■ 
20    ■»■■■■■■ 

■■ 

10 

A 
B 

22    ■■■■■■■■■ 
21    ■■■■■■■■■ 

■■■■ 
■■■ 

11 

A 
B 

24  ■■■■■■■■■ 

25  ■■■■■■■■■ 

12 

A 
B 

25  ■■■■■■■-■ 

26  ■■■■■■■■■ 

:::::::. 

13 

A 
B 

22   ■■■■■■■■■ 
21    ■■■■■■■■■ 

■■■■        1 
■■■ 

14 

A 
B 

22   ■■■■■■■■■ 
21    ■■■■■■■■■ 

■■■■        1 

■■■ 

15 

A 

B 

19  ■■■■■■■■■ 

20  ■■■■■■■■■ 

■ 

16 

A 
B 

24   ■■■■■■■■■ 
22   ■■■■■■■■■ 

■■■■ 

1 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    28 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

ANNUAL 


SDGCKTED  EFFECTIVE 
GOST  SPEEDS  FOR  — 


LOCATION  TEST 

COHDITIOII 


(HPH) 


31 


ACCEPTABLE 


UNACCEPTABLE 


GOST 
PEECEHTAGE        SPEED      10 
CEAHGE  (MPH)         : 


20 


30 


40 


50  + 


17 


A 
B 


+  12 


25 
28 


18     A                9  9    ■■■■■■■■■■■■■          1 

B    -  45      12    ■■■ 

19    A             24    ■■■■■■■■■■■■■■■      1 
B              24    ■■■■■■■■■■■■■■■ 

20    A             23    ■■■■■■■■■■■■■■       1 
B             21    ■■■■■■■■■■■■ 

21     A             26    ■■■■■■■■■■■■■■■■■    1 

B    -  19     21    ■■■■■■■■■■■■ 

22     A             21    ■■■■■■■■■■■■          1 
B             22    ■■■■■■■■■■■■■ 

B             19    ■■■■■■■■■■ 

24    A             25    ■■■■■■■■■■■■■■■■     1 
B    -  16     21    ■■■■■■■■■■■■ 

26    A             24    ■■■■■■■■■■■■■■■      1 
B    -  25      18    ■■■■■■■■■ 

28    A             22    ■■■■■■■■■■■■■        i 
B             23    ■■■■■■■■■■■■■■ 

30    A             16    ■■■■■■■              ' 
B    +  56     25   ■■■■■■■■■■■■■■■■ 

31     A             19    ■■■■■■■■■■ 

32    A             21    ■■■■■■■■■■■■ 

B    -  14     18    ■»■■■■■■ 

NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 

for  which  the  predicted  winds  are  suitable.  . 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    29 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

ANNUAL 


SDGGKTED  EFFECTIVE  (HPH) 

COST  SPEEDS  FOR > 


31 


< ACCEPTABLE > 


UNACCEPTABLE 


COST 
LOCATION    TEST    PERCENTAGE   SPEED   10 
CONDITIQII    CHADGE    (HPB)    : 


20 


30 


40 


50+ 


33 


A 
B 


27 


NOT  TESTED 


34 


A 
B 


27 


NOT  TESTED 


NOTE:  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable. 

2)  %  Change  greater  than  10%  based  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  are  for  a  1%  probability. 


TEST  CONDITION 

A 
B 


NO-BUILD   CONDITION 
BUILD   CONDITION 


APPENDIX    E2    TABLE    30 
ANTICIPATED    LEVELS    OF    PEDESTRIAN    WIND    COMFORT 

ANNUAL 


APPENDIX  E3 


APPENDIX  E3 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 

The  wind  speed  ratios  presented  in  this  Appendix  are  a  ratio  of  the  wind  speed  at  a  sensor 
location  (5  feet  above  the  ground)  to  the  mean  wind  speed  which  occurs  at  gradient  height.  To 
understand  this,  consider  the  wind  speed  ratio  presented  for  Location  1  (No-Build)  on  Table  E3-1 
pertaining  to  the  study  site.  The  conditions  at  Location  1  indicate  that  a  mean  wind  speed  ratio 
of  0.28  occurs  for  a  northeast  wind  direction.  This  ratio  indicates  that,  for  a  northeast  wind 
direction,  the  5  foot  level  wind  speed  would  be  0.28  times  or  28%  of  the  wind  speed  at  gradient 
height.  Hence  a  1 00  mph  gradient  wind  speed  would  be  reduced  to  28  mph  at  Location  1  for  a 
northeast  wind  direction. 

The  last  two  columns  of  values  for  each  location  present  a  weighting  factor  for  the  spring 
(SPR),  and  summer  (SUM);  autumn  (FAL)  and  winter  (WIN)  and  annual  (ANNUAL).  These 
factors  are  a  measure  of  how  each  wind  direction  affects  the  overall  comfort  level  at  each 
location.  The  weighting  factor  is  derived  from  an  analysis  of  the  wind  tunnel  test  data  (gust  wind 
speed  ratios)  and  the  wind  records  obtained  from  the  local  weather  station.  As  a  result  of  this 
analysis,  the  weighting  factor  is  dependent  upon  each  of  the  following: 

i)  the  gust  wind  speed  ratio  measured  at  tiie  sensor 

ii)         the  frequency  of  occurrence  of  tiie  wind  direction  being  examined 

Hi)        the  strength  of  the  wind  for  tiie  same  wind  direction  examined 

The  weighting  factors  are  expressed  as  a  percentage.  For  instance,  the  spring  weighting 
factor  for  our  example.  Location  2  and  a  west-northwest  direction,  is  69%.  This  indicates  that 
69%  of  the  time  when  the  monthly  gust  wind  speeds  are  exceeded  at  Location  1,  tiie  wind  will 
occur  from  this  direction.  The  weighting  factors  allow  one  to  look  at  each  sensor  and  immediately 
determine  which  wind  direction(s)  has  tiie  greatest  impact  on  the  resultant  wind  comfort  level. 
For  example,  the  most  important  wind  directions  for  Location  1  during  tiie  spring  are  WNW  and 
NW.  Since  tiie  weighting  factors  are  based  on  a  meteorological  data  analysis,  they  will  vary  from 
season  to  season  for  a  given  test  location  and  direction.  This  is  evident  in  our  location  as  the 
west-northwest  wind  direction  during  the  spring  has  a  weighting  factor  of  69%  and  during  tiie 
summer  the  weighting  factor  is  58%. 


NO-BUILD 


BUILD 


LOCATION 


1 


WIND  RATIOS  WEIGHT 

ANGLE  MEAN  GUST  SPR  SUM 
.24  .56  0  0 
.28  .55  2  5 
.27  .54  2  I 
.24      .47        0        0 


NNE 
NE 
ENE 
E 


ESE 

.26 

.62 

0 

0 

SE 

.32 

.72 

0 

0 

SSE 

.22 

.55 

0 

0 

S 

.28 

.56 

0 

0 

ssw 

.30 

.59 

0 

3 

sw 

.19 

.46 

0 

0 

wsw 

.25 

.50 

0 

1 

w 

.24 

.48 

0 

1 

SSW 

.34 

.64 

2 

12 

sw 

.31 

.68 

2 

22 

wsw 

.24 

.49 

0 

I 

w 

.28 

.61 

6 

4 

ESE 

.29 

.55 

0 

0 

SE 

.36 

.76 

0 

0 

SSE 

.29 

.64 

0 

0 

S 

.30 

.61 

0 

0 

SSW 

.31 

.61 

0 

1 

sw 

.27 

.55 

0 

2 

wsw 

.20 

.46 

0 

0 

w 

.36 

.67 

7 

11 

LOCATION 


1 


WIND  RATIOS  WEIGHT 

ANGLE  MEAN  GUST  SPR  SUM 
.27  .60  2  6 
.28  .64  10  13 
.26  .54  a  4 
.17      .35        0        0 


NNE 
NE 
ENE 
E 


ESE 

.22 

.44 

0 

0 

SE 

.22 

.45 

0 

0 

SSE 

.22 

.44 

0 

0 

S 

.23 

.47 

0 

0 

SSW 

.19 

.44 

0 

0 

SW 

.17 

.37 

0 

0 

WSW 

.23 

.57 

0 

4 

w 

.20 

.38 

0 

0 

WNW 

.36 

.59 

69 

58 

WNW 

.31 

.52 

81   69 

NW 

.34 

.63 

27 

31 

NW 

.19 

.41 

0   1 

NNW 

.19 

.46 

0 

0 

NNW 

.18 

.40 

0   0 

N 

.21 

.51 

0 

0 

N 

.23 

.50 

0   1 

LOCATION 

2 

LOCATION 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR  SUM 

NNE 

.32 

.64 

2 

4 

NNE 

.20 

.43 

0   0 

NE 

.35 

.63 

20 

16 

NE 

.17 

.39 

0   0 

ENE 

.33 

.56 

15 

5 

ENE 

.31 

.60 

16   4 

E 

.26 

.51 

1 

0 

E 

.22 

.43 

0   0 

ESE 

.22 

.47 

0 

0 

ESE 

.25 

.52 

0   0 

SE 

.23 

.55 

0 

0 

SE 

.28 

.54 

0   0 

SSE 

.22 

.50 

0 

0 

SSE 

.24 

.50 

0   0 

S 

.24 

.53 

0 

0 

S 

.28 

.62 

1   0 

SSW 

sw 

wsw 

w 


.32 
.32 
.29 
.27 


.62  1  9 

.58  8  37 

.57  3  9 

.52  7  3 


WNW 

.31   .54 

38  25 

WNW 

.31   .53 

59  31 

NW 

.30   .57 

14  12 

NW 

.25   .54 

3   3 

NNW 

.22   .48 

0   0 

NNW 

.26   .59 

1   2 

N 

.28   .58 

0   0 

N 

.25   .49 

0   0 

LOCATION 

3 

LOCATION 

3 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  GUST 

SPR  SUM 

ANGLE 

MEAN  GUST 

SPR  SUM 

NNE 

.22   .52 

0   0 

NNE 

.33   .75 

11   14 

NE 

.25   .52 

0   1 

NE 

.24   .61 

3   5 

ENE 

.22   .45 

0   0 

ENE 

.21   .48 

1   0 

E 

.20   .44 

0   0 

E 

.16   .34 

0   0 

ESE 

.15 

.30 

0 

0 

SE 

.18 

.41 

0 

0 

SSE 

.24 

.57 

0 

0 

S 

.27 

.63 

1 

1 

SSW 

.24 

.56 

0 

2 

SW 

.20 

.45 

0 

2 

WSW 

.18 

.38 

0 

0 

w 

.18 

.37 

0 

0 

WNW 

.45 

.75 

93 

82 

WNW 

.30 

.56 

69 

50 

NW 

.30 

.64 

0 

2 

NW 

.25 

.46 

7 

10 

NNW 

.21 

.53 

0 

0 

NNW 

.26 

.58 

2 

6 

N 

.27 

.56 

0 

0 

N 

.33 

.71 

7 

10 

TABLE    E3-1 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 


BUILD 


LOCATION        4 

WIND  RATIOS  WEIGHT 

ANGLE     MEAN   GUST  SPR  SUM 


NNE 
NE 
ENE 
E 


.29 
.26 
.23 
.22 


.62 
.54 
.53 
.52 


7 

12 

6 

1 


8 

11 

I 

1 


ESE 

.29 

.54 

2 

1 

SE 

.35 

.65 

2 

3 

SSE 

.29 

.60 

0 

2 

S 

.27 

.55 

2 

2 

SSW 

.31 

.59 

7 

24 

SW 

.18 

.41 

0 

1 

WSW 

.22 

.50 

1 

4 

W 

.21 

.43 

2 

1 

WNW     .20   .46 

6   4 

NW      .28   .58 

48   31 

NNW     .23   .51 

1    2 

N       .26   .61 

2   2 

LOCATION 

5 

WIND    RATIOS 

WEIGHT 

ANGLE  MEAN  GUST 

SPR  SUM 

NNE     .19   .47 

0    0 

NE      .23   .51 

0   0 

ENE     .23   .51 

0   0 

E       .19   .42 

0   0 

ESE 

.21 

.46 

0 

0 

SE 

.27 

.57 

0 

0 

SSE 

.24 

.57 

0 

0 

S 

.23 

.55 

0 

0 

SSW 

.24 

.52 

0   0 

SW 

.21 

.48 

0   0 

WSW 

.18 

.41 

0   0 

W 

.31 

.62 

1    2 

WNW 

.47 

.80 

99  94 

NW 

.32 

.68 

1   4 

NNW 

.22 

.52 

0   0 

N 

.27 

.54 

0   0 

LOCATION 

6 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR  SUM 

NNE 

.17 

.42 

0   0 

NE 

.20 

.47 

0   0 

ENE 

.19 

.46 

0   0 

E 

.18 

.39 

0   0 

ESE 

.19 

.44 

0 

0 

SE 

.24 

.55 

0 

0 

SSE 

.21 

.49 

0 

0 

S 

.20 

.48 

0 

0 

SSW 

.22 

.53 

0 

0 

SW 

.18 

.44 

0 

0 

WSW 

.16 

.36 

0 

0 

W 

.23 

.52 

0 

0 

WNW 
NW 
NNW 
N 


.42 
.27 
.20 
.25 


.76    101 


.62 
.53 
.56 


98 

2 
0 
0 

TABLE    E3-2 


LOCATION        4 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE  .30      .69      20      14 

NE  .26      .64      25      14 

ENE  .22      .48        9        2 

E  .16      .30        0        0 


ESE 

.16 

.30 

0 

0 

SE 

.19 

.42 

0 

0 

SSE 

.22 

.52 

0 

0 

S 

.24 

.52 

2 

1 

SSW 

.24 

.47 

1 

5 

SW 

.27 

.51 

12 

40 

WSW 

.23 

.51 

3 

8 

w 

.21 

.42 

6 

2 

WNW 

.19   .42 

8   4 

NW 

.20   .47 

5   3 

NNW 

.20   .44 

1    1 

N 

.27   .60 

6   5 

LOCATION 

5 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  GUST 

SPR  SUM 

NNE 

.16   .32 

0   0 

NE 

.14   .27 

0    1 

ENE 

.16   .34 

2   0 

E 

.14   .27 

0   0 

ESE 

.15 

.28 

0 

0 

SE 

.17 

.39 

0 

0 

SSE 

.20 

.44 

0 

1 

S 

.21 

.48 

2 

I 

SSW 

.21 

.44 

1 

6 

SW 

.21 

.46 

6 

32 

WSW 

.18 

.43 

I 

5 

w 

.19 

.44 

12 

7 

WNW 

.20   .41 

49   27 

NW 

.20   .39 

21   14 

NNW 

.19   .38 

4   5 

N 

.18   .36 

0    1 

LOCATION 

6 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  GUST 

SPR  SUM 

NNE 

.15   .33 

1    I 

NE 

.15   .27 

3    5 

ENE 

.17   .38 

9   2 

E 

.15   .26 

1    I 

ESE 

.15 

.25 

0 

0 

SE 

.15 

.26 

0 

0 

SSE 

.15 

.28 

0 

0 

S 

.15 

.31 

0 

0 

SSW 
SW 
WSW 
W 


.15 
,17 
,17 
,18 


.29 
.33 
.38 
.39 


0 

1 

4 

17 


1 
17 
13 
12 


WNW 
NW 
NNW 
N 


,18 
.17 
,16 
.15 


.40 
.36 
.31 
.26 


51 

13 

1 

0 


32 

11 
3 
0 


PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 


BUILD 


LOCATION  7 

WIND          RATIOS  WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE             .19      .45  0        0 

NE               .23      .53  3        4 

ENE             .22      .50  3        0 

E                 .19      .41  0        0 


ESE 

.19 

.41 

0 

0 

SE 

.25 

.58 

0 

0 

SSE 

.19 

.44 

0 

0 

S 

.25 

.55 

I 

0 

SSW 

.30 

.66 

3 

11 

SW 

.30 

.61 

10 

40 

WSW 

.25 

.56 

3 

7 

W 

.20 

.45 

1 

0 

WNW 

.29   .59 

77  37 

NW 

.18   .46 

0   0 

NNW 

.17   .41 

0   0 

N 

.22   .52 

0   0 

LOCATION 

8 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  GUST 

SPR  SUM 

NNE 

.18   .44 

1    1 

NE 

.23   .51 

19   14 

ENE 

.21   .49 

11   3 

E 

.19   .47 

1    1 

ESE 

.21 

.50 

1 

0 

SE 

.23 

.60 

0 

0 

SSE 

.21 

.48 

0 

1 

S 

.22 

.48 

2 

2 

SSW 

.26 

.55 

9 

30 

SW 

.19 

.42 

0 

10 

WSW 

.16 

.30 

0 

1 

w 

.17 

.36 

2 

1 

WNW 

.21 

.50 

47 

28 

NW 

.19 

.40 

6 

6 

NNW 

.17 

.35 

0 

1 

N 

.19 

.44 

0 

0 

LOCATION 

9 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.25 

.54 

I 

I 

NE 

.31 

.62 

23 

13 

ENE 

.26 

.56 

9 

1 

E 

.27 

.53 

4 

1 

ESE 

.28 

.55 

1 

0 

SE 

.34 

.70 

1 

0 

SSE 

.19 

.47 

0 

0 

S 

.26 

.63 

1 

0 

SSW 

.31 

.68 

4 

11 

SW 

.31 

.63 

10 

34 

WSW 

.31 

.59 

11 

20 

w 

.29 

.53 

24 

10 

WNW 

.22 

.46 

7 

3 

NW 

.24 

.46 

5 

3 

NNW 

.16 

.34 

0 

0 

N 

.19 

.46 

0 

0 

LOCATION 

7 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.14 

.34 

0 

0 

NE 

.16 

.36 

0 

0 

ENE 

.16 

.35 

0 

0 

E 

.15 

.32 

0 

0 

ESE 

.17 

.38 

0 

0 

SE 

.29 

.56 

0 

0 

SSE 

.29 

.61 

1 

1 

S 

.38 

.69 

32 

27 

SSW 

.39 

.68 

66 

71 

SW 

.19 

.48 

0 

1 

WSW 

.15 

.35 

0 

0 

W 

.16 

.38 

0 

0 

WNW 

.17 

.39 

1 

0 

NW 

.15 

.31 

0 

0 

NNW 

.18 

.36 

0 

0 

N 

.13 

.27 

0 

0 

LOCATION 

8 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.31 

.63 

8 

8 

NE 

.38 

.69 

64 

33 

ENE 

.22 

.53 

2 

0 

E 

.17 

.30 

0 

0 

ESE 

.21 

.40 

0 

0 

SE 

.32 

.56 

0 

0 

SSE 

.27 

.53 

0 

1 

S 

.33 

.55 

6 

6 

SSW 

.34 

.57 

10 

27 

SW 

.27 

.49 

2 

17 

WSW 

.19 

.38 

0 

0 

w 

.19 

.39 

0 

0 

WNW 

.19 

.37 

2 

1 

NW 

.19 

.34 

0 

0 

NNW 

.25 

.45 

2 

2 

N 

.29 

.50 

3 

3 

LOCATION 

9 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.22 

.49 

2 

1 

NE 

.20 

.42 

3 

3 

ENE 

.26 

.49 

23 

4 

E 

.24 

.47 

5 

2 

ESE 

.25 

.48 

1 

0 

SE 

.30 

.60 

1 

1 

SSE 

.22 

.51 

0 

0 

S 

.31 

.68 

12 

8 

SSW 

.32 

.70 

24 

35 

SW 

.27 

.64 

16 

39 

WSW 

.21 

.50 

1 

2 

W 

.19 

.44 

2 

0 

WNW 

.18 

.38 

5 

2 

NW 

.19 

.38 

2 

1 

NNW 

.18 

.36 

0 

0 

N 

.16 

.36 

0 

0 

TABLE    E3-3 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION      10 

LOCATION      10 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.19 

.45 

0 

0 

NNE 

.16 

.45 

0 

0 

NE 

.25 

.54 

8 

7 

NE 

.16 

.40 

0 

0 

ENE 

.26 

.54 

14 

3 

ENE 

.25 

.48 

9 

I 

E 

.23 

.47 

1 

1 

E 

.24 

.49 

2 

1 

ESE 

.22 

.47 

0 

0 

ESE 

.26 

.53 

1 

0 

SE 

.29 

.64 

0 

0 

SE 

.36 

.68 

2 

2 

SSE 

.17 

.42 

0 

0 

SSE 

.27 

.60 

0 

1 

S 

.20 

.48 

0 

0 

S 

.36 

.76 

17 

16 

SSW 

.27 

.62~ 

1 

6~ 

SSW 

.38 

.71 

45 

66 

SW 

.28 

.59 

7 

29 

SW 

.20 

.54 

0 

1 

WSW 

.30 

.58 

17 

29 

WSW 

.16 

.41 

0 

0 

W 

.28 

.53 

32 

16 

w 

.18 

.42 

0 

0 

WNW 

.22 

.46' 

'~U~ 

7 

WNW 

.22 

.43 

11 

5 

NW 

.21 

.45 

3 

2 

NW 

.23 

.39 

7 

4 

NNW 

.16 

.36 

0 

0 

NNW 

.26 

.46 

5 

4 

N 

.21 

.52 

0 

0 

N 

.15 

.41 

0 

0 

LOCATION      1 1 

LOCATION      1 1 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.20 

.46 

0 

0 

NNE 

.22 

.48 

0 

0 

NE 

.32 

.67 

18 

19 

NE 

.25 

.55 

2 

5 

ENE 

.31 

.62 

17 

9 

ENE 

.24 

.56 

2 

0 

E 

.23 

.47 

0 

1 

E 

.18 

.43 

0 

0 

ESE 

.23 

.44 

0 

0 

ESE 

---- 

'742' 

0 

0 

SE 

.20 

.45 

0 

0 

SE 

.26 

.52 

0 

0 

SSE 

.16 

.37 

0 

0 

SSE 

.18 

.46 

0 

0 

S 

.16 

.36 

0 

0 

S 

.23 

.62 

0 

0 

SSW 

.16 

.33 

0 

0 

SSW 

.24 

.59 

0 

1 

SW 

.18 

.39 

0 

0 

SW 

.17 

.41 

0 

0 

WSW 

.18 

.44 

0 

0 

WSW 

.18 

.44 

0 

0 

W 

.20 

.48 

0 

0 

w 

.18 

.41 

0 

0 

WNW 

~"25 

.52 

13 

"ir 

WNW 

723' 

"750' 

4 

5 

NW 

.32 

.65 

51 

49 

NW 

.35 

.68 

63 

51 

NNW 

.28 

.61 

2 

8 

NNW 

.37 

.71 

32 

40 

N 

.18 

.45 

0 

0 

N 

.22 

.50 

0 

0 

LOCATION      12 

LOCATION      12 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.19 

.47 

0 

0 

NNE 

.23 

.53 

0 

0 

NE 

.29 

.63 

8 

11 

NE 

.32 

.60 

11 

13 

ENE 

.33 

.65 

22 

12 

ENE 

.30 

.63 

7 

3 

E 

.28 

.50 

2 

2 

E 

.25 

.48 

0 
-- 

0 

ESE 

728 

"748" 

-- 

0 

ESE 

726' 

"748' 

o~ 

SE 

.24 

.45 

0 

0 

SE 

.30 

.51 

0 

0 

SSE 

.24 

.46 

0 

0 

SSE 

.31 

.58 

0 

1 

S 

.17 
.18 

.35 
.42 

0 
0 

0 
0 

S 

.24 

.53 

0 

0 

SSW 

SSW 

.22 

.52 

0 

0 

SW 

.21 

.46 

0 

2 

SW 

.18 

.41 

0 

0 

WSW 

.20 

.48 

0 

0 

WSW 

.21 

.51 

0 

0 

w 

.22 

.54 

0 

1 

w 

.20 

.48 

0 

0 

WNW 

.27 

"756" 

18 

'"Is 

WNW 

726 

.57 

9 

9 

NW 

.33 

.64 

47 

44 

NW 

.35 

.66 

50 

43 

NNW 

.30 

.64 

4 

11 

NNW 

.37 

.70 

23 

32 

N 

.18 

.41 

0 

0 

N 

.23 

.53 

0 

0 

TABLE  E3-4 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 

BUILD 

LOCATION      13 

LOCATION      13 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.25 

.51 

2 

2 

NNE 

.15 

.32 

0 

0 

NE 

.31 

.63 

31 

19 

NE 

.20 

.42 

2 

2 

ENE 

.22 

.48 

2 

0 

ENE 

.24 

.48 

11 

1 

E 

.21 

.47 

0 

0 

E 

.23 

.43 

2 

1 

ESE 

.25 

.57 

0 

0 

ESE 

.24 

"~747' 

1 

0 

SE 

.24 

.60 

0 

0 

SE 

.30 

.59 

1 

0 

SSE 

.19 

.46 

0 

0 

SSE 

.21 

.56 

0 

0 

S 

.25 

.56 

1 

0 

S 

.24 

.59 

1 

0 

ssw 

Tie" 

.67 

0 

4 

SSW 

.29 

"IV 

7 

14 

sw 

.28 

.65 

6 

30 

SW 

.32 

.73 

38 

67 

wsw 

.28 

.61 

7 

16 

WSW 

.19 

.50 

0 

I 

w 

.27 

.50 

24 

14 

W 

.20 

.47 

3 

0 

WNW 

---- 

.47 

22 

11 

WNW 

'.rr 

"~ir 

6 

2 

NW 

.22 

.44 

4 

3 

NW 

.25 

.46 

28 

10 

NMW 

.14 

.30 

0 

0 

NNW 

.22 

.41 

1 

1 

N 

.16 

.40 

0 

0 

N 

.14 

.26 

0 

0 

LOCATION      14 

LOCATION      14 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.21 

.48 

0 

1 

NNE 

.15 

.33 

0 

0 

NE 

.25 

.55 

a 

9 

NE 

.19 

.42 

1 

2 

ENE 

.28 

.55 

20 

7 

ENE 

.29 

.52 

27 

12 

E 

.25 

.51 

2 

2 

E 

.26 

.52 

5 

3 

ESE 

.23 

.47 

0 

0 

ESE 

.25 

.51 

1 

0 

SE 

.30 

.74 

0 

0 

SE 

.32 

.69 

1 

2 

SSE 

.22 

.54 

0 

0 

SSE 

.22 

.55 

0 

0 

S 

.19 

.46 

0 

0 

S 

.25 

.59 

1 

1 

SSW 

.21 

.49 

0 

1 

SSW 

.26 

.63 

1 

8 

SW 

.24 

.53 

1 

14 

SW 

.23 

.54 

0 

12 

MSW 

.27 

.56 

7 

21 

WSW 

.21 

.48 

1 

4 

W 

.27 

.53 

24 

19 

W 

.18 

.41 

0 

0 

WNW 

.25 

.53 

36 

24 

WNW 

.19 

"TIT" 

4 

3 

NW 

.21 

.44 

1 

2 

NW 

.27 

.50 

43 

32 

NMW 

.17 

.40 

0 

0 

NNW 

.28 

.52 

16 

21 

N 

.20 

.44 

0 

0 

N 

.14 

.27 

0 

0 

LOCATION      15 

LOCATION      15 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.19 

.52 

I 

2 

NNE 

.16 

.43 

0 

0 

NE 

.31 

.66 

71 

44 

NE 

.25 

.66 

22 

18 

ENE 

.20 

.56 

7 

3 

ENE 

.15 

.41 

0 

0 

E 

.16 

.37 

0 

0 

E 

.16 

.37 

0 

0 

ESE 

.15 

.37 

0 

0 

ESE 

.16 

.38 

0 

0 

SE 

.15 

.36 

0 

0 

SE 

.17 

.39 

0 

0 

SSE 

.14 

.31 

0 

0 

SSE 

.15 

.34 

0 

0 

S 

.14 

.30 

0 

0 

S 

.18 

.50 

0 

0 

SSW 

.21 

.50 

0 

6 

SSW 

.20 

.52 

0 

3 

SW 

.20 

.47 

1 

16 

SW 

.15 

.34 

0 

1 

wsw 

.15 

.37 

0 

1 

WSW 

.15 

.34 

0 

0 

w 

.16 

.39 

0 

0 

w 

.14 

.37 

0 

0 

WNW 

".ir 

~~h" 

3 

.____ 

WNW 

.15 

"742" 

1 

NW 

.21 

.52 

16 

18 

NW 

.21 

.53 

11 

11 

NNW 

.20 

.49 

1 

4 

NNW 

.30 

.65 

64 

62 

N 

.16 

.38 

0 

0 

N 

.22 

.53 

I 

2 

TABLE  E3-5 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION      16 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST   SPR  SUM 

NNE  .22      .50        0        0 

NE  .33      .65      24      19 

ENE  .30      .61       14        6 

E  .27      .51        2        2 


ESE 

.25 

.50 

0 

0 

SE 

.31 

.72 

0 

0 

SSE 

.32 

.67 

0 

2 

S 

.18 

.44 

0 

0 

ssw 

.26 

.54 

0 

2 

sw 

.24 

.50 

0 

7 

wsw 

.29 

.55 

4 

15 

w 

.29 

.54 

18 

16 

ESE 

.23 

.46 

0 

0 

SE 

.28 

.66 

0 

0 

SSE 

.17 

.46 

0 

0 

S 

.14 

.33 

0 

0 

SSW 

.25 

.50 

0 

I 

sw 

.26 

.54 

0 

a 

wsw 

.23 

.50 

0 

1 

w 

.24 

.53 

0 

1 

WNW 

.26 

.51 

7 

11 

NW 

.24 

.54 

1 

3 

NMW 

.20 

.50 

0 

0 

N 

.23 

.55 

0 

0 

LOCATION   18 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.24 

.54 

1 

1 

NE 

-32 

.66 

27 

20 

ENE 

.27 

.55 

11 

4 

E 

.24 

.50 

1 

1 

ESE 

.24 

.49 

0 

0 

SE 

.27 

.60 

0 

0 

SSE 

.34 

.73 

1 

3 

S 

.19 

.43 

0 

0 

SSW 

.26 

.54 

0 

4 

sw 

.25 

.51 

0 

12 

WSW 

.28 

.53 

5 

16 

w 

.27 

.52 

15 

12 

WNW 
NW 
NNW 
N 


LOCATION   1 

6 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  GUST 

SPR  SUM 

NNE 

.24   .47 

1    2 

NE 

.30   .56 

19   16 

ENE 

.36   .56 

46   24 

E 

.31   .57 

8   5 

ESE 

.27 

.52 

0 

0 

SE 

.32 

.61 

0 

0 

SSE 

.22 

.53 

0 

0 

S 

.23 

.57 

0 

0 

SSW 

.22 

.51 

0 

0 

SW 

.25 

.55 

0 

12 

WSW 

.29 

.59 

6 

21 

W 

.26 

.50 

9 

8 

WNW 
NW 
NNW 
N 

.28   .53  35 
.22   .46   1 
.25   .57    1 

.21   .48   0 

LOCATION   1 7 

26 
1 
2 
0 

WNW 
NW 
NNW 
N 

.23   .44   10   9 
.20   .43   0    1 
.22   .44   0    1 
.19   .34   0   0 

LOCATION   1 7 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS     WEIGHT 
MEAN  GUST  SPR  SUM 
.34   .77   5   11 
.47   .84   75   51 
.32   .62   12   8 
.24   .52   0    1 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  SPR  SUM 
.41   .71   10   10 
.41   .80   29   19 
.39   .69  22   7 
.26   .51   0   0 

ESE 

.22 

.43 

0 

0 

SE 

.27 

.54 

0 

0 

SSE 

.21 

.56 

0 

0 

S 

.42 

.78 

6 

6 

SSW 

.44 

.83 

12 

33 

SW 

.30 

.65 

0 

6 

wsw 

.27 

.59 

0 

1 

w 

.23 

.45 

0 

0 

WNW 

.27   .47   4   3 

NW 

.33   .59   13   9 

NNW 

.28   .50   0   0 

N 

.38   .64   3   3 

LOCATION   18 

WIND 

RATIOS    WEIGHT 

ANGLE 

MEAN  GUST  SPR  SUM 

NNE 

.14   .25   2   2 

NE 

.15   .35   12   8 

ENE 

.15   .29   11    2 

E 

.14   .28   3    1 

ESE 

.14 

.25 

0 

0 

SE 

.15 

.31 

0 

0 

SSE 

.16 

.37 

0 

1 

S 

.18 

.42 

7 

5 

SSW 

.18 

.40 

10 

23 

SW 

.16 

.35 

6 

27 

WSW 

.14 

.29 

3 

6 

W 

.14 

.23 

8 

3 

WNW 

.14 

.22 

24 

10 

NW 

.14 

.24 

11 

5 

NNW 

.14 

.27 

2 

3 

N 

.14 

.25 

I 

0 

.27  .55  38  26 

.20  .41  0  1 

.23  .53  0  2 

.18  .42  0  0 


TABLE  E3-6 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO -BUILD 

BUILD 

LOCATION   19 

LOCATION   19 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.21 

.55 

0 

0 

NNE 

.22 

.46 

0 

0 

NE 

.42 

.80 

67 

46 

NE 

.27 

.54 

6 

5 

ENE 

.32 

.67 

19 

12 

ENE 

.35 

.56 

36 

10 

E 

.23 

.52 

0 

1 

E 

.33 

.63 

9 

3 

ESE 

.21 

.47 

0 

0 

ESE 

"72? 

.50 

0 

0 

SE 

.28 

.62 

0 

0 

SE 

.24 

.50 

0 

0 

SSE 

.31 

.66 

0 

2 

SSE 

.20 

.54 

0 

0 

S 

.18 

.44 

0 

0 

S 

.29 

.69 

1 

0 

SSW 

.25 

.53 

0 

2 

SSW 

.38 

.74 

16 

30 

SW 

.24 

.51 

0 

8 

SW 

.31 

.69 

5 

22 

WSW 

.26 

.52 

1 

9 

WSW 

.34 

.65 

15 

25 

W 

.27 

.53 

8 

12 

w 

.27 

.50 

10 

3 

WNW 

.23 

.48 

4 

7 

WNW 

.21 

.39 

2 

1 

NW 

.19 

.42 

0 

0 

NW 

.21 

.43 

0 

0 

NNW 

.19 

.44 

0 

0 

NNW 

.20 

.43 

0 

0 

N 

.17 

.43 

0 

0 

N 

.17 

.38 

0 

0 

LOCATION   20 

LOCATION   20 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.21 

.51 

0 

1 

NNE 

.19 

.42 

0 

0 

NE 

.39 

.72 

67 

46 

NE 

.27 

.59 

20 

12 

ENE 

.30 

.62 

20 

13 

ENE 

.30 

.59 

37 

11 

E 

.22 

.49 

0 

1 

E 

.25 

.60 

4 

2 

ESE 

'.2" 

"ir 

0 

0 

ESE 

.19 

.38 

0 

0 

SE 

.28 

.61 

0 

0 

SE 

.24 

.52 

0 

0 

SSE 

.31 

.66 

0 

2 

SSE 

.19 

.43 

0 

0 

S 

.20 

.45 

0 

0 

S 

.27 

.58 

3 

1 

SSW 

.23 

.49 

0 

2 

SSW 

.34 

"ir 

22 

39 

SW 

.21 

.48 

0 

5 

SW 

.26 

.57 

5 

22 

WSW 

.23 

.49 

1 

7 

WSW 

.26 

.53 

7 

14 

w 

.25 

.51 

7 

11 

W 

.19 

.39 

1 

0 

WNW 

.22 

.46 

"T 

~  8~ 

WNW 

~7T6' 

"732 

0 

0 

NW 

.18 

.42 

0 

0 

NW 

.17 

.37 

0 

0 

NNW 

.21 

.50 

0 

1 

NNW 

.17 

.36 

0 

0 

N 

.19 

.49 

0 

0 

N 

.15 

.35 

0 

0 

LOCATION   21 

LOCATION   21 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.25 

.56 

0 

1 

NNE 

.23 

.56 

2 

2 

NE 

.24 

.58 

1 

3 

NE 

.21 

.53 

3 

4 

ENE 

.19 

.54 

0 

0 

ENE 

.20 

.49 

3 

0 

E 

.29 

.74 

2 

2 

E 

.29 

.62 

14 

6 

ESE 

rji" 

~~87~ 

~~6~ 

5 

ESE 

TJ" 

~773~ 

'il' 

~ie~ 

SE 

.48 

.87 

5 

12 

SE 

.48 

.81 

26 

48 

SSE 

.29 

.61 

0 

1 

SSE 

.29 

.64 

1 

2 

S 

.13 

.28 

0 

0 

S 

.15 

.37 

0 

0 

SSW 

.14 

~30~ 

0 

0 

SSW 

.20 

.48 

0 

1 

SW 

.15 

.36 

0 

0 

SW 

.19 

.44 

0 

2 

WSW 

.15 

.33 

0 

0 

WSW 

.17 

.37 

0 

0 

w 

.19 

.43 

0 

0 

w 

.17 

.36 

0 

0 

WNW 

.32 

".ir 

~50" 

~37~ 

WNW 

.21 

'744' 

13 

7 

NW 

.32 

.64 

29 

26 

NW 

.23 

.54 

13 

9 

NNW 

.32 

.69 

5 

11 

NNW 

.16 

.43 

0 

0 

M 

.34 

.70 

3 

5 

N 

.25 

.57 

2 

2 

TABLE  E3-7 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION      22 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE  .21       .49        0         I 

NE  .31      .61      41      26 

ENE  .22      .50        6        I 

E  .21      .46        1        1 


ESE 

.23 

.50 

0 

0 

SE 

.19 

.49 

0 

0 

SSE 

.18 

.48 

0 

0 

S 

.18 

.42 

0 

0 

SSW 

.17 

.37 

0 

0 

SW 

.22 

.52 

0 

10 

WSW 

.25 

.53 

5 

17 

W 

.24 

.50 

15 

11 

WNW 

.20   .45   9   7 

NW 

.23   .48   13   11 

NNW 

.26   .55   8   12 

N 

.22  .54   0   1 

LOCATION   23 

WIND 

RATIOS    WEIGHT 

ANGLE 

MEAN  GUST  SPR  SUM 

NNE 

.24   .49   2   4 

NE 

.24   .49   12   11 

ENE 

.22   .50   6    1 

E 

.20   .50    1    1 

ESE 

.25 

.57 

1 

0 

SE 

.31 

.58 

I 

2 

SSE 

.30 

.63 

1 

3 

S 

.24 

.55 

1 

1 

ESE 

.27 

.51 

0 

0 

SE 

.28 

.53 

0 

0 

SSE 

.34 

.68 

0 

1 

S 

.27 

.56 

0 

0 

SSW 

.26 

.57 

0 

0 

SW 

.41 

.76 

46 

68 

WSW 

.35 

.67 

15 

17 

w 

.31 

.61 

20 

5 

WNW 

.23 

.49 

3 

1 

NW 

.22 

.42 

0 

0 

NMW 

.22 

.42 

0 

0 

N 

.19 

.41 

0 

0 

LOCATION      22 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE  .22      .5  1        0        0 

NE  .21       .47        2        2 

ENE  .27      .48      17        2 

E  .21       .43        1        0 


ESE 

.22 

.45 

0 

0 

SE 

.19 

.45 

0 

0 

SSE 

.19 

.49 

0 

0 

S 

.18 

.43 

0 

0 

SSW 

.35 

.72 

23 

26 

SW 

.33 

.69 

34 

51 

WSW 

.30 

.65 

17 

18 

w 

.22 

.46 

3 

0 

WNW 

.18   .36   2   0 

NW 

.19   .38    1   0 

NNW 

.19   .42   0   0 

N 

.23   .55    1   0 

LOCATION   23 

WIND 

RATIOS     WEIGHT 

ANGLE 

MEAW  GUST  SPR  SUM 

NNE 

.18   .46   0    1 

NE 

.17   .38    1    2 

ENE 

.18   .42   2   0 

E 

.16   .41   0   0 

ESE 

.23 

.56 

1 

0 

SE 

.26 

.58 

0 

1 

SSE 

.34 

.64 

5 

8 

S 

.21 

.54 

1 

1 

SSW 

.18 

.47 

0 

0 

SSW 

.18 

.44 

0   1 

SW 

.17 

.43 

0 

1 

SW 

.17 

.42 

0   2 

WSW 

.25 

.56 

6 

17 

WSW 

.20 

.47 

1   5 

w 

.19 

.43 

1 

1 

W 

.17 

.40 

1   0 

WNW 

.22 

.51 

27 

17 

WNW 

.18 

.42 

9   7 

NW 

.24 

.51 

2! 

17 

NW 

.23 

.56 

35   25 

NNW 

.24 

.55 

6 

9 

NNW 

.24 

.56 

10   14 

N 

.30 

.55 

13 

13 

N 

.33 

.62 

34  32 

LOCATION   24 

LOCATION   24 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR  SUM 

NNE 

.19 

.40 

0 

0 

NNE 

.20 

.41 

0   0 

NE 

.32 

.53 

15 

8 

NE 

.22 

.42 

5   3 

ENE 

.24 

.42 

1 

0 

ENE 

.22 

.41 

6   0 

E 

.20 

.40 

0 

0 

E 

.15 

.33 

0   0 

ESE 

.18 

.42 

0 

0 

SE 

.21 

.47 

0 

0 

SSE 

.28 

.56 

1 

1 

S 

.30 

.66 

7 

2 

SSW 

.40 

.76 

74 

74 

SW 

.27 

.71 

7 

19 

WSW 

.19 

.46 

0 

0 

w 

.16 

.34 

0 

0 

WNW 
NW 
NNW 
N 


TABLE  E3-8 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


15 

.32 

0 

0 

19 

.36 

1 

0 

16 

.32 

0 

0 

17 

.34 

0 

0 

NfJ-BUILD 


BUILD 


LOCATION      25 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST   SPR  SUM 

NNE  .21       .58         1         I 

NE  .19      .52        2        3 

ENE  .16      .35        0        0 

E  .14      .30        0        0 


ESE 

.14 

.31 

0 

0 

SE 

.15 

.45 

0 

0 

SSE 

.18 

.48 

0 

0 

S 

.15 

.37 

0 

0 

ssw 

.19 

.43 

0 

0 

sw 

.22 

.50 

1 

12 

wsw 

.21 

.47 

1 

4 

w 

.21 

.49 

4 

2 

WNW 
NW 
NNW 
N 


,23 
.23 
.30 
.29 


.54      35 
.57      14 
.62 
.68 


22 

12 

34     34 

9      10 


LOCATION      26 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 
MEAN  GUST 


WEIGHT 
SPR  SUM 


.27 
.33 
,29 
.22 


.70 
.71 
.66 
.51 


2 
25 

13 
0 


1 

13 

2 

0 


ESE 
SE 
SSE 
S 


.20 
.15 
.16 
.14 


.43 
.36 
.37 
,33 


0 
0 
0 
0 


0 
0 

0 
0 


ESE 
SE 
SSE 
S 


.24 
.29 
.24 
.23 


.52 
,60 
.52 
,53 


0 
0 
0 
0 


0 
0 
0 
0 


SSW 

sw 

wsw 

w 


.20 
.28 
.21 
.23 


.55  0  0 

,64  2  22 

.48  0  1 

,48  2  1 


WNW 
NW 
NNW 
N 


.26 
,28 
.37 
,29 


.59 
,60 
.68 
.66 


23 

20 

46 

2 


14 

14 

41 

2 


LOCATION   25 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 
MEAN  GUST 


WEIGHT 
SPR  SUM 


.29 
.51 
.30 
.31 


.62 
.81 
.59 
.57 


1 

91 

6 

2 


5 

70 

6 

5 


ESE 

.20 

.45 

0 

0 

SE 

.27 

.56 

0 

0 

SSE 

.28 

.60 

0 

1 

S 

.20 

.40 

0 

0 

SSW 

.28 

.51 

0 

7 

SW 

.20 

.45 

0 

1 

WSW 

.15 

.29 

0 

0 

W 

.14 

.24 

0 

0 

WNW 
NW 
NNW 
N 


.14 
.15 
.22 
.29 


.27 
.29 
.53 
.63 


0 
0 
1 
3 


LOCATION      26 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 
MEAN   GUST 


WEIGHT 
SPR  SUM 


,21 
,18 
,17 
,18 


.53 
.45 
.48 
.46 


3 
4 
3 
1 


ESE 
SE 
SSE 
S 


.19 
,29 
.31 
,15 


.49 
,58 
.63 
,34 


0 
2 
4 
0 


0 
4 
7 
0 


SSW 

.26 

.51 

0 

1 

SSW 

.20 

.39 

0   4 

sw 

.35 

.65 

23 

49 

SW 

.15 

.33 

0    1 

wsw 

.35 

.61 

21 

29 

wsw 

.14 

.24 

0   0 

w 

.29 

.59 

16 

5 

w 

.14 

.26 

0   0 

WNW 

.19 

.46 

0 

0 

WNW 

.16 

.38 

6   5 

NW 

.18 

.46 

0 

0 

NW 

.22 

.48 

39  27 

NNW 

.18 

.45 

0 

0 

NNW 

.24 

.58 

18  21 

N 

.22 

.57 

0 

0 

N 

.28 

.63 

19   19 

LOCATION   27 

LOCATION   27 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR  SUM 

NNE 

.24 

.58 

0 

1 

NNE 

.29 

.64 

1    3 

NE 

.24 

.54 

3 

4 

NE 

.22 

.52 

0    2 

ENE 

.21 

.50 

1 

0 

ENE 

.17 

.35 

0   0 

E 

.21 

.50 

0 

0 

E 

.19 

.42 

0   0 

ESE 

.19 

.46 

0 

0 

SE 

.21 

.44 

0 

0 

SSE 

.29 

.61 

0 

1 

S 

.26 

.54 

0 

0 

SSW 

.23 

.49 

0 

0 

SW 

.21 

.51 

0 

1 

WSW 

.17 

.32 

0 

0 

W 

.17 

.34 

0 

0 

WNW 
NW 
NNW 
N 


.20 
.32 
.43 
.28 


.42 
.58 
.71 
.61 


0 
30 
69 

0 


1 
26 
67 

I 


TABLE    E3-9 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION      28 

LOCATION      28 

WTNn 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.34 

.70 

17 

13 

NNE 

.24 

.59 

I 

3 

NE 

.33 

.66 

35 

19 

NE 

.20 

.46 

1 

3 

ENE 

.30 

.61 

23 

6 

ENE 

.20 

.50 

1 

0 

E 

.22 

.49 

0 

0 

E 

.28 

.64 

7 

5 

ESE 

TiJ 

.51 

0 

0 

ESE 

733" 

"774' 

~7~ 

.  ___ 

SE 

.25 

.59 

0 

0 

SE 

.24 

.56 

0 

0 

SSE 

.23 

.52 

0 

0 

SSE 

.24 

.51 

0 

1 

S 

.18 

.45 

0 

0 

S 

.20 

.42 

0 

0 

SSW 

.29 

.59 

2 

7 

SSW 

.15 

.25 

0 

0 

SW 

.30 

.56 

9 

36 

SW 

.15 

.26 

0 

0 

wsw 

.28 

.52 

7 

14 

WSW 

.15 

.26 

0 

0 

w 

.23 

.46 

3 

I 

w 

.17 

.35 

0 

0 

WNW 

A8~ 

"745' 

1 

1 

WNW 

.19 

"74?' 

3 

3 

NW 

.19 

.45 

0 

0 

NW 

.29 

.61 

55 

43 

NNW 

.25 

.52 

2 

2 

NNW 

.30 

.66 

18 

25 

N 

.25 

.60 

1 

1 

N 

.31 

.68 

8 

11 

LOCATION      29 

LOCATION      29 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.19 

.48 

0 

1 

NNE 

.20 

.47 

0 

0 

NE 

.27 

.61 

32 

21 

NE 

.33 

.63 

27 

24 

ENE 

.26 

.60 

30 

11 

ENE 

.22 

.52 

2 

1 

E 

.27 

.72 

15 

7 

E 

.31 

.55 

8 

7 

ESE 

.30 

.70 

11 

~8 

ESE 

730 

.54 

1 

1 

SE 

.20 

.55 

0 

0 

SE 

.21 

.47 

0 

0 

SSE 

.21 

.56 

0 

1 

SSE 

.21 

.40 

0 

0 

S 

.19 

.48 

0 

0 

S 

.15 

.30 

0 

0 

SSW 

.24 

"Tir 

2 

10 

SSW 

.13 

.24 

0 

0 

SW 

.24 

.59 

6 

34 

SW 

.14 

.30 

0 

0 

WSW 

.18 

.46 

0 

2 

WSW 

.18 

.47 

0 

0 

W 

.17 

.37 

1 

0 

w 

.24 

.51 

4 

6 

WNW 

~16~ 

~~lo~ 

.____ 

.___ 

WNW 

729' 

'~754' 

■"55" 

49 

NW 

.18 

.46 

1 

1 

NW 

.23 

.50 

2 

6 

NNW 

.14 

.31 

0 

0 

NNW 

.25 

.57 

1 

5 

N 

.14 

.31 

0 

0 

N 

.23 

.53 

0 

0 

LOCATION      30 

LOCATION      30 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

ANGLE 

MEAN 

GUST 

SPR 

SUM 

NNE 

.14 

.34 

0 

0 

NNE 

.30 

.65 

1 

4 

NE 

.17 

.40 

5 

6 

NE 

.45 

.75 

69 

47 

ENE 

.17 

.46 

6 

1 

ENE 

.31 

.60 

10 

6 

E 

.17 

.43 

2 

1 

E 

.23 

.43 

0 

0 

ESE 

.25 

.60 

11 

8 

ESE 

7T8 

.37 

0 

0 

SE 

.20 

.56 

0 

0 

SE 

.15 

.28 

0 

0 

SSE 

.28 

.73 

5 

7 

SSE 

.18 

.35 

0 

0 

S 

.18 

.49 

1 

1 

S 

.16 

.31 

0 

0 

SSW 

.20 

.51 

2 

10 

SSW 

716' 

.32 

0 

0 

SW 

.19 

.47 

3 

23 

SW 

.23 

.45 

0 

3 

WSW 

.15 

.40 

0 

2 

WSW 

.28 

.53 

I 

10 

W 

.19 

.51 

22 

14 

w 

.29 

.52 

8 

11 

WNW 

.17 

'743' 

'~31 

18 

WNW 

.26 

.51 

"To" 

14 

NW 

.17 

.47 

10 

8 

NW 

.22 

.41 

0 

I 

NNW 

.15 

.37 

0 

0 

NNW 

.19 

.43 

0 

0 

N 

.13 

.31 

0 

0 

N 

.23 

.62 

0 

0 

TABLE  E3-10 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION      3 1 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE  .17      .40        0        0 

NE  .16      .34        0        1 

ENE  .18      .41        2        0 

E  .16      .40        0        0 


ESE 

.17 

.42 

0 

0 

SE 

.16 

.44 

0 

0 

SSE 

.18 

.47 

0 

0 

S 

.15 

.38 

0 

0 

SSW 

.20 

.52 

0 

1 

SW 

.22 

.54 

1 

18 

WSW 

.20 

.49 

1 

4 

W 

.19 

.43 

3 

2 

ESE 

.27 

.61 

2 

2 

SE 

.22 

.55 

0 

0 

SSE 

.20 

.51 

0 

0 

S 

.13 

.29 

0 

0 

SSW 

.15 

.33 

0 

n 

SW 

.16 

.36 

0 

1 

WSW 

.15 

.34 

0 

0 

w 

.13 

.29 

0 

0 

www     .14   .40 

0   0 

NW      .21   .54 

6   9 

NNW     .30   .64 

39  47 

N       .18   .48 

0   0 

LOCATION 

0 

WIND    RATIOS 

WEIGHT 

ANGLE  MEAN  GUST 

SPR  SUM 

NNE     .00   .00 

0   0 

NE      .00   .00 

0   0 

ENE      .00   .00 

0   0 

E       .00   .00 

0   0 

ESE 

.00 

.00 

0 

0 

SE 

.00 

.00 

0 

0 

SSE 

.00 

.00 

0 

0 

S 

.00 

.00 

0 

0 

SSW 

.00 

.00 

0 

0 

SW 

.00 

.00 

0 

0 

WSW 

.00 

,00 

0 

0 

W 

.00 

.00 

0 

0 

WNW 

.00 

.00 

0 

0 

NW 

.00 

.00 

0 

0 

NNW 

.00 

.00 

0 

0 

N 

.00 

.00 

0 

0 

LOCATION      31 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 
MEAN   GUST 


WEIGHT 
SPR  SUM 


.20 
.19 
.15 
.14 


.52 
.51 
.38 
.31 


5 

13 

3 

0 


7 

13 

1 

0 


ESE 

.14 

.28 

0 

0 

SE 

.13 

.24 

0 

0 

SSE 

.13 

.23 

0 

0 

S 

.13 

.22 

0 

0 

SSW 

.13 

.23 

0 

0 

SW 

.14 

.29 

0 

3 

WSW 

.16 

.34 

! 

5 

W 

.16 

.38 

6 

6 

WNW 
NW 
MNW 
N 

.25   .52   74 
.19   .44   4 
.26   .53   15 
.16   .37   0 

LOCATION   3  2 

47 
4 

20 
0 

WNW 
NW 
NNW 
N 

.19   .41   51   36 
.17   .41   13   13 
.19   .45   6   11 
.19   .46   2   3 

LOCATION   32 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS     WEIGHT 
MEAN  GUST  SPR  SUM 
.21   .49    1   3 
.25   .57   17   17 
.26   .56   24   12 
.27   .64  10   7 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  SPR  SUM 
.18   .40   0    I 
.22   .57   16   12 
.22   .58   19   5 
.20   .43   3    1 

ESE 

.20 

.51 

0 

0 

SE 

.20 

.44 

0 

0 

SSE 

.22 

.48 

0 

1 

S 

.16 

.33 

0 

0 

SSW 

.21 

.46 

1 

6 

SW 

.21 

.44 

3 

21 

WSW 

.20 

.42 

4 

10 

w 

.17 

.35 

2 

1 

WNW 
NW 
NNW 
N 

.16   .36   4 
.21   .51  ^27 
.24   .56   19 
.20   .47   1 

LOCATION   33 

3 

17 
19 

1 

WIND  RATIOS    WEIGHT 

ANGLE  MEAN  GUST  SPR  SUM 

NNE  .23   .50   0   0 

NE  .33   .61    9   11 

ENE  .37   .67   20    9 

E  .27   .52   0   0 


ESE 

.27 

.53 

0 

0 

SE 

.37 

.75 

0 

0 

SSE 

.27 

.68 

0 

0 

S 

.37 

.88 

3 

4 

SSW 

.35 

.79 

1 

11 

SW 

.24 

.60 

0 

2 

WSW 

.24 

.54 

0 

1 

W 

.25 

.51 

0 

0 

WNW 

.29 

.54 

17 

15 

NW 

.37 

.63 

46 

38 

NNW 

.33 

.59 

4 

8 

N 

.19 

.41 

0 

0 

i 


TABLE  E3-11 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION        0 

WIND  RATIOS          WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE  ,00       ,00        0        0 

NE  .00      ,00        0        0 

ENE  .00      ,00        0        0 

E  .00      .00        0        0 


ESE 

.00 

.00 

0 

0 

SE 

.00 

,00 

0 

0 

SSE 

.00 

.00 

0 

0 

S 

.00 

,00 

0 

0 

SSW 

.00 

,00 

0 

0 

sw 

.00 

,00 

0 

0 

wsw 

.00 

,00 

0 

0 

w 

.00 

,00 

0 

0 

LOCATION      34 

WIND  RATIOS          WEIGHT 

ANGLE  MEAN   GUST  SPR  SUM 

NNE  ,30      .70         1        2 

NE  .37      .76      24      19 

ENE  ,38      .74     32      15 

E  .27      .52        1         1 


ESE 

.23 

.46 

0 

0 

SE 

.26 

.53 

0 

0 

SSE 

.21 

.54 

0 

0 

S 

.38 

.81 

5 

6 

SSW 

.38 

.81 

6 

26 

sw 

.23 

.59 

0 

1 

wsw 

.21 

.50 

0 

0 

w 

.19 

.46 

0 

0 

WMW 

.00 

.00 

0 

0 

WNW 

.24 

.49 

3 

3 

NW 

.00 

,00 

0 

0 

NW 

.33 

.62 

28 

23 

NNW 

.00 

.00 

0 

0 

NNW 

.30 

.58 

1 

4 

N 

.00 

.00 

0 

0 

N 

.21 

.54 

0 

0 

TABLE    E3-12 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 


BUILD 


LOCATION 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 


MEAN 
.24 
.28 
.27 
.24 


GUST  AUT 


WEIGHT 


.56 
.55 
.54 
.47 


0 
5 
4 
0 


WIN 
0 
1 
2 
0 


ESE 

.26 

.62 

0 

0 

SE 

.32 

.72 

0 

0 

SSE 

.22 

.55 

0 

0 

S 

.28 

.56 

0 

0 

SSW 

.30 

.59 

1 

0 

SW 

.19 

.46 

0 

0 

WSW 

.25 

.50 

0 

0 

w 

.24 

.48 

0 

0 

www 

.36   .59 

53   68 

NW 

.34   .63 

36   29 

NNW 

.19   .46 

0   0 

N 

.21   .51 

0   0 

LOCATION 

2 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  GUST 

AUT  WIN 

NNE 

.32   .64 

3   2 

NE 

.35   .63 

22   11 

ENE 

.33   .56 

15   12 

E 

.26   .51 

1   0 

ESE 

.22 

.47 

0 

0 

SE 

.23 

.55 

0 

0 

SSE 

.22 

.50 

0 

0 

S 

.24 

.53 

0 

0 

LOCATION 


1 


WIND  RATIOS  WEIGHT 

ANGLE  MEAN  GUST  AUT  WIN 
.27  .60  4  1 
.28  .64  16  5 
.26  .54  11  6 
.17      .35        0        0 


NNE 
NE 
ENE 
E 


ESE 

.22 

.44 

0 

0 

SE 

.22 

.45 

0 

0 

SSE 

.22 

.44 

0 

0 

S 

.23 

.47 

I 

0 

SSW 

.19 

.44 

0 

0 

SW 

.17 

.37 

0 

0 

WSW 

.23 

.57 

0 

0 

W 

.20 

.38 

0 

0 

WNW 
NW 
NNW 
N 


.31 

.19 
.18 
.23 

LOCATION 


.52  67  88 

.41  2  0 

.40  0  0 

.50  0  1 


WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .20      .43        0        0 

NE  .17      .39        0        0 

ENE  .31      .60      16      12 

E  .22      .43        0        0 


ESE 

.25 

.52 

1 

0 

SE 

.28 

.54 

0 

0 

SSE 

.24 

.50 

0 

0 

S 

.28 

.62 

2 

I 

SSW 

.34 

.64 

5 

2 

SSW 

.32 

.62 

5 

2 

SW 

.31 

.68 

6 

3 

SW 

.32 

.58 

17 

a 

WSW 

.24 

.49 

0 

0 

WSW 

.29 

.57 

3 

I 

w 

.28 

.61 

3 

4 

W 

.27 

.52 

5 

4 

WNW 

.31 

.54 

24 

43 

WNW 

.31 

.53 

41 

65 

NW 

.30 

.57 

20 

21 

NW 

.25 

.54 

9 

5 

NNW 

.22 

.48 

0 

0 

NNW 

.26 

.59 

1 

1 

N 

.28 

.58 

0 

1 

N 

.25 

.49 

0 

I 

LOCATION 

3 

LOCATION 

3 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.22 

.52 

0 

0 

NNE 

.33 

.75 

12 

5 

NE 

.25 

.52 

1 

0 

NE 

.24 

.61 

6 

1 

ENE 

.22 

.45 

0 

0 

ENE 

.21 

.48 

2 

1 

E 

.20 

.44 

0 

0 

E 

.16 

.34 

0 

0 

ESE 

.29 

.55 

0 

0 

ESE 

.15 

.30 

0 

0 

SE 

.36 

.76 

0 

0 

SE 

.18 

.41 

0 

0 

SSE 

.29 

.64 

0 

0 

SSE 

.24 

.57 

0 

0 

S 

.30 

.61 

0 

0 

S 

.27 

.63 

2 

1 

SSW 

.31 

.61 

0 

0 

SSW 

.24 

.56 

1 

0 

SW 

.27 

.55 

0 

0 

SW 

.20 

.45 

0 

0 

WSW 

.20 

.46 

0 

0 

WSW 

.18 

.38 

0 

0 

w 

.36 

.67 

8 

3 

W 

.18 

.37 

0 

0 

WNW 

.45 

.75 

85 

96 

WNW 

.30 

.56 

52 

68 

NW 

.30 

.64 

5 

0 

NW 

.25 

.46 

17 

R 

NNW 

.21 

.53 

0 

0 

NNW 

.26 

.58 

3 

1 

N 

.27 

.56 

0 

0 

N 

.33 

.71 

7 

14 

TABLE    E3-13 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO -BUILD 


BUILD 


LOCATION    4 

WIND    RATIOS     WEIGHT 
ANGLE  MEAN  GUST  AUT  WIN 


NNE 

NE 

ENE 

E 


.29 
.26 
.23 
.22 


.62 
.54 
.53 
.52 


7 

14 

7 

1 


ESE 

.29 

.54 

3 

1 

SE 

.35 

.65 

4 

7. 

SSE 

.29 

.60 

1 

1 

S 

.27 

.55 

3 

2 

SSW 

.31 

.59 

10 

5 

SW 

.18 

.41 

0 

0 

WSW 

.22 

.50 

1 

0 

W 

.21 

.43 

1 

1 

ESE 

.21 

.46 

0 

0 

SE 

.27 

.57 

0 

0 

SSE 

.24 

.57 

0 

0 

S 

.23 

.55 

0 

0 

SSW 

SW 

WSW 

w 


.24 
.21 
.18 
.31 


.52  0  0 

.48  0  0 

.41  0  0 

.62  1  0 


WNW 
NW 
NNW 
N 


.47 
.32 
.22 
.27 


.80 
.68 
.52 
.54 


92  100 
7  1 
0  0 
0   0 


LOCATION   4 

WIND  RATIOS    WEIGHT 

ANGLE  MEAN  GUST  AUT  WIN 

NNE  .30   .69   16   13 

NE  .26   .64   24   14 

ENE  .22   .48   10   9 

E  .16   .30   0   0 


ESE 

.16 

.30 

0 

0 

SE 

.19 

.42 

0 

0 

SSE 

.22 

.52 

0 

0 

S 

.24 

.52 

2 

2 

SSW 

.24 

.47 

3 

2 

SW 

.27 

.51 

20 

14 

WSW 

.23 

.51 

2 

2 

w 

.21 

.42 

3 

5 

WNW 
NW 
NNW 
N 

.20   .46 
.28   .58 
.23   .51 
.26   .61 

3 
42 

1 
I 

4 

60 

1 

6 

WNW 
NW 
NNW 
N 

.19   .42 
.20   .47 
.20   .44 
.27   .60 

4   7 

10   9 

0    1 

4   18 

LOCATION 

5 

LOCATION 

5 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS 
MEAN  GUST 
.19   .47 
.23   .51 
.23   .51 
.19   .42 

WEIGHT 
AUT  WIN 
0    0 
0   0 
0   0 
0   0 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS 
MEAN  GUST 
.16   .32 
.14   .27 
.16   .34 
.14   .27 

WEIGHT 
AUT  WIN 

0  0 

1  0 
3   2 
0   0 

ESE 

.15 

.28 

0 

0 

SE 

.17 

.39 

0 

0 

SSE 

.20 

.44 

0 

0 

S 

.21 

.48 

3 

2 

SSW 

.21 

.44 

3 

1 

SW 

.21 

.46 

14 

6 

WSW 

.18 

.43 

1 

0 

W 

.19 

.44 

8 

8 

WNW 
NW 
NNW 
N 


.20 
.20 

.19 
.18 


,41  33  49 

.39  28  26 

.38  4  3 

.36  0  2 


LOCATION 


LOCATION 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


WNW 
NW 
NNW 
N 


RATIOS 
MEAN  GUST 


WEIGHT 
AUT  WIN 


.17 
,20 
.19 
,18 


.42 
.47 
.46 
.39 


0 
0 
0 
0 


ESE 

.19 

.44 

0 

0 

SE 

.24 

.55 

0 

0 

SSE 

.21 

.49 

0 

0 

S 

.20 

.48 

0 

0 

SSW 

.22 

.53 

0 

0 

SW 

.18 

.44 

0 

0 

WSW 

.16 

.36 

0 

0 

W 

.23 

.52 

0 

0 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 


.42  .76  96  101 

.27  .62  4  0 

.20  .53  0  0 

.25  .56  0  0 

TABLE    E3-14 


RATIOS 
MEAN   GUST 


.15 
,15 
.17 
,15 


WEIGHT 
AUT  WIN 


.33 
.27 
.38 
.26 


1 

6 

11 

I 


0 
2 
7 
0 


ESE 

.15 

.25 

1 

0 

SE 

.15 

.26 

0 

0 

SSE 

.15 

,28 

0 

0 

S 

.15 

,31 

1 

0 

SSW 

.15 

.29 

1 

0 

SW 

.17 

.33 

5 

2 

WSW 

.17 

.38 

4 

2 

w 

.18 

.39 

12 

13 

WNW 

.18 

.40 

36 

54 

NW 

.17 

.36 

21 

17 

NNW 

.16 

.31 

2 

1 

N 

.15 

.26 

0 

1 

PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 

BUILD 

LOCATION 

7 

LOCATION 

7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.19 

.45 

0 

0 

NNE 

.14 

.34 

0 

0 

NE 

.23 

.53 

7 

2 

NE 

.16 

.36 

1 

1 

ENE 

.22 

.50 

5 

3 

ENE 

.16 

.35 

1 

I 

E 

.19 

.41 

0 

0 

E 

.15 

.32 

0 

0 

ESE 

"-- 

"~ll 

0 

0 

ESE 

.17 

.38 

0 

0 

SE 

.25 

.58 

0 

0 

SE 

.29 

.56 

2 

2 

SSE 

.19 

.44 

0 

0 

SSE 

.29 

.61 

2 

2 

S 

.25 

.55 

I 

1 

S 

.38 

.69 

31 

36 

SSW 

.30 

~T66 

7 

3 

SSW 

.39 

.68 

'  6T' 

50 

SW 

.30 

.61 

21 

9 

SW 

.19 

.48 

1 

1 

WSW 

.25 

.56 

2 

1 

WSW 

.15 

.35 

0 

0 

w 

.20 

.45 

0 

0 

w 

.16 

.38 

0 

0 

WNW 

~23~ 

'Tsi' 

■"54" 

~82~ 

WNW 

.17 

~.39 

1 

5 

NW 

.18 

.46 

2 

0 

NW 

.15 

.31 

1 

1 

NNW 

.17 

.41 

0 

0 

NNW 

.18 

.36 

0 

0 

N 

.22 

.52 

0 

1 

N 

.13 

.27 

0 

0 

LOCATION 

8 

LOCATION 

8 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.18 

.44 

1 

0 

NNE 

.31 

.63 

8 

8 

NE 

.23 

.51 

20 

10 

NE 

.38 

.69 

52 

38 

ENE 

.21 

.49 

12 

10 

ENE 

.22 

.53 

4 

4 

E 

.19 

.47 

1 

1 

E 

.17 

.30 

0 

0 

ESE 

.21 

.50 

2 

0 

ESE 

.21 

.40 

0 

0 

SE 

.23 

.60 

1 

0 

SE 

.32 

.56 

2 

1 

SSE 

.21 

.48 

0 

0 

SSE 

.27 

.53 

0 

0 

S 

.22 

.48 

3 

2 

S 

.33 

.55 

7 

8 

SSW 

.26 

.55 

13 

7 

SSW 

.34 

'Tir 

14 

12 

SW 

.19 

.42 

2 

1 

SW 

.27 

.49 

6 

6 

WSW 

.16 

.30 

0 

0 

WSW 

.19 

.38 

0 

0 

W 

.17 

.36 

1 

1 

w 

.19 

.39 

0 

0 

WNW 

.21 

.50 

29 

~55~ 

WNW 

.19 

~~37~ 

1 

~~2~ 

NW 

.19 

.40 

13 

10 

NW 

.19 

.34 

1 

1 

NNW 

.17 

.35 

0 

0 

NNW 

.25 

.45 

1 

4 

N 

.19 

.44 

0 

2 

N 

.29 

.50 

2 

15 

LOCATION 

9 

LOCATION 

9 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.25 

.54 

1 

1 

NNE 

.22 

.49 

2 

2 

NE 

.31 

.62 

22 

14 

NE 

.20 

.42 

5 

3 

ENE 

.26 

.56 

9 

9 

ENE 

.26 

.49 

19 

20 

E 

.27 

.53 

3 

2 

E 

.24 

.47 

4 

4 

ESE 

Tii' 

"sr 

2 

0 

ESE 

Tir 

"748" 

3 

1 

SE 

.34 

.70 

2 

1 

SE 

.30 

.60 

3 

2 

SSE 

.19 

.47 

0 

0 

SSE 

.22 

.51 

0 

0 

S 

.26 

.63 

I 

1 

S 

.31 

.68 

10 

12 

SSW 

.31 

.68 

6 

4 

SSW 

.32 

.70 

22 

17 

SW 

.31 

.63 

16 

13 

SW 

.27 

.64 

23 

22 

WSW 

.31 

.59 

10 

10 

WSW 

.21 

.50 

1 

1 

W 

.29 

.53 

13 

26 

W 

.19 

.44 

1 

2 

WNW 

.22 

~746' 

~  3 

~  6~ 

WNW 

.18 

.38 

2 

5 

NW 

.24 

.46 

10 

11 

NW 

.19 

.38 

6 

6 

NNW 

.16 

.34 

0 

0 

NNW 

.18 

.36 

0 

0 

M 

.19 

.46 

0 

0 

N 

.16 

.36 

0 

0 

I 


TABLE  E3-15 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 

BUILD 

LOCATION      ] 

[0 

LOCATION      ] 

10 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.19 

.45 

0 

0 

NNE 

.16 

.45 

0 

0 

NE 

.25 

.54 

11 

5 

NE 

.16 

.40 

0 

0 

ENE 

.26 

.54 

13 

11 

ENE 

.25 

.48 

10 

10 

E 

.23 

.47 

1 

1 

E 

.24 

.49 

2 

2 

ESE 

.22 

.47 

1 

'0" 

ESE 

.26 

.53 

2 

0 

SE 

.29 

.64 

I 

0 

SE 

.36 

.68 

5 

3 

SSE 

.17 

.42 

0 

0 

SSE 

.27 

.60 

0 

1 

S 

.20 

.48 

0 

0 

S 

.36 

.76 

15 

15 

SSW 

.27 

"T62' 

4 

2 

SSW 

.38 

.71 

39 

27 

sw 

.28 

.59 

14 

9 

SW 

.20 

.54 

0 

0 

wsw 

.30 

.58 

17 

15 

WSW 

.16 

.41 

0 

0 

w 

.28 

.53 

21 

34 

w 

.18 

.42 

0 

0 

WMU 

.22" 

"746" 

9' 

15 

WNW 

.22 

.43 

.____ 

15 

NW 

.21 

.45 

8 

5 

NW 

.23 

.39 

14 

18 

NNW 

.16 

.36 

0 

0 

NNW 

.26 

.46 

4 

8 

N 

.21 

.52 

0 

I 

N 

.15 

.41 

0 

0 

LOCATION      1 1 

LOCATION      1 1 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.20 

.46 

0 

0 

NNE 

.22 

.48 

0 

0 

NE 

.32 

.67 

21 

10 

NE 

.25 

.55 

5 

1 

ENE 

.31 

.62 

17 

12 

ENE 

.24 

.56 

3 

2 

E 

.23 

.47 

0 

0 

E 

.18 

.43 

0 

0 

ESE 

.23 

.44 

0 

0 

ESE 

.19 

'.42' 

0 

0 

SE 

.20 

.45 

0 

0 

SE 

.26 

.52 

0 

0 

SSE 

.16 

.37 

0 

0 

SSE 

.18 

.46 

0 

0 

S 

.16 

.36 

0 

0 

S 

.23 

.62 

0 

0 

SSW 

"~~aI~ 

.33 

0 

0 

SSW 

.24 

.59 

0 

0 

sw 

.18 

.39 

0 

0 

SW 

.17 

.41 

0 

0 

wsw 

.18 

.44 

0 

0 

WSW 

.18 

.44 

0 

0 

W 

.20 

.48 

0 

0 

W 

.18 

.41 

0 

0 

WMW 

"Tir 

"752" 

8 

10 

WNW 

~723~ 

'750' 

2 

1 

NW 

.32 

.65 

50 

66 

NW 

.35 

.68 

58 

69 

NNW 

.28 

.61 

3 

3 

NNW 

.37 

.71 

31 

27 

N 

.18 

.45 

0 

0 

M 

.22 

.50 

0 

0 

LOCATION      1 2 

LOCATION      1 2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.19 

.47 

0 

0 

NNE 

.23 

.53 

0 

0 

NE 

.29 

.63 

12 

4 

NE 

.32 

.60 

15 

6 

ENE 

.33 

.65 

21 

15 

ENE 

.30 

.63 

9 

6 

E 

.28 

.50 

2 

1 

E 

.25 

.48 

0 

0 

ESE 

.28~ 

.48 

1 

0 

ESE 

726~ 

~748~ 

1 

0 

SE 

.24 

.45 

0 

0 

SE 

.30 

.51 

0 

0 

SSE 

.24 

.46 

0 

0 

SSE 

.31 

.58 

0 

0 

S 

.17 

.35 

0 

0 

S 

.24 

.53 

0 

0 

SSW 

.18 

.42 

0 

0 

SSW 

.22 

.52 

0 

0 

SW 

.21 

.46 

0 

0 

SW 

.18 

.41 

0 

0 

wsw 

.20 

.48 

0 

0 

WSW 

.21 

.51 

0 

0 

w 

.22 

.54 

0 

0 

W 

.20 

.48 

0 

0 

WNW 

727' 

'756' 

12 

'ir 

WNW 

726' 

.57 

,____ 

6 

NW 

.33 

.64 

47 

60 

NW 

.35 

.66 

48 

61 

NNW 

.30 

.64 

4 

4 

NNW 

.37 

.70 

21 

22 

N 

.18 

.41 

0 

0 
TABLE 

N 
E3-16 

.23 

.53 

0 

0 

PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION      13 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .25      .51         2        2 

NE  .31      .63      30      18 

ENE  .22      .48        4        3 

E  .21      .47        0        0 


ESE 

.25 

.57 

1 

0 

SE 

.24 

.60 

0 

0 

SSE 

.19 

.46 

0 

0 

S 

.25 

.56 

I 

1 

SSW 

.26 

.67 

2 

I 

sw 

.28 

.65 

13 

9 

wsw 

.28 

.61 

6 

6 

w 

.27 

.50 

16 

27 

ESE 

.23 

.47 

1 

0 

SE 

.30 

.74 

2 

0 

SSE 

.22 

.54 

0 

0 

S 

.19 

.46 

0 

0 

SSW 

.21 

.49 

0 

0 

sw 

.24 

.53 

3 

1 

WSW 

.27 

.56 

8 

5 

w 

.27 

.53 

18 

25 

ESE 

.15 

.37 

0 

0 

SE 

.15 

.36 

0 

0 

SSE 

.14 

.31 

0 

0 

S 

.14 

.30 

0 

0 

SSW 

.21 

.50 

2 

1 

SW 

.20 

.47 

3 

2 

WSW 

.15 

.37 

0 

0 

W 

.16 

.39 

0 

0 

WNW 

.16 

.41 

1 

3 

NW 

.21 

.52 

23 

38 

NNW 

.20 

.49 

1 

3 

N 

.16 

.38 

0 

0 

LOCATION      13 

WIND  RATIOS          WEIGHT 

ANGLE  MEAN    GUST  AUT  WIN 

NNE  .15       .32        0        0 

NE  .20      .42        4        2 

ENE  .24      .48      10        9 

E  .23      .43        2        1 


ESE 

.24 

.47 

2 

0 

SE 

.30 

.59 

2 

1 

SSE 

.21 

.56 

0 

0 

S 

.24 

.59 

1 

1 

SSW 

.29 

.69 

9 

6 

sw 

.32 

.73 

43 

34 

WSW 

.19 

.50 

0 

0 

W 

.20 

.47 

1 

2 

WNW 
NW 
NNW 
N 

.24   .47   13 
.22   .44   9 
.14   .30   0 
.16   .40   0 

LOCATION   1 4 

26 
8 
0 
0 

WNW 
NW 
NNW 
N 

.19   .41    2   4 
.25   .46  25   39 
.22   .41    1    1 
.14   .26   0   0 

LOCATION   14 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS     WEIGHT 
MEAN  GUST  AUT  WIN 
.21   .48    I   0 
.25   .55   13   5 
.28   .55   20   15 
.25   .51   3   1 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.15   .33   0   0 
.19   .42   2   0 
.29   .52  23   18 
.26   .52   4   3 

ESE 

.25 

.51 

2 

0 

SE 

.32 

.69 

3 

1 

SSE 

.22 

.55 

0 

0 

S 

.25 

.59 

2 

I 

SSW 

.26 

.63 

3 

1 

SW 

.23 

.54 

2 

1 

WSW 

.21 

.48 

0 

0 

w 

.18 

,41 

0 

0 

WNW     .25   .53   25 
NW      .21   ,44   6 
NNW     ,17   ,40   0 
N       ,20   .44   0 

42 
3 

0 
0 

WNW 
NW 
NNW 
N 

.19   .41    2   2 
.27   .50  41   55 
.28   ,52  14   16 
.14   ,27   0   0 

LOCATION   15 

LOCATION   15 

WIND    RATIOS    WEIGHT 
ANGLE  MEAN  GUST  AUT  WIN 
NNE     .19   .52    1    1 
NE      .31   .66  58  41 
ENE     .20   .56   9   9 
E       .16   .37   0   0 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.16   ,43   0   0 
,25   ,66  23   11 
,15   ,41    1    I 
.16   .37   0   0 

ESE 

.16 

.38 

0 

0 

SE 

.17 

.39 

0 

0 

SSE 

.15 

.34 

0 

0 

S 

.18 

.50 

0 

0 

SSW 

.20 

.52 

1 

0 

SW 

.15 

.34 

0 

0 

WSW 

.15 

.34 

0 

0 

w 

.14 

.37 

0 

0 

WNW 

.15 

.42 

1 

0 

NW 

.21 

.53 

17 

15 

NNW 

.30 

.65 

56 

68 

N 

.22 

.53 

1 

5 

TABLE    E3-17 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION      : 

16 

LOCATION      ] 

16 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.22 

.50 

0 

0 

NNE 

.24 

.47 

1 

1 

NE 

.33 

.65 

27 

14 

NE 

.30 

.56 

22 

14 

ENE 

.30 

.61 

16 

12 

ENE 

.36 

.56 

38 

34 

E 

.27 

.51 

3 

2 

E 

.31 

.57 

8 

7 

ESE 

"Tir 

.50' 

1 

0 

ESE 

.27 

.52 

2 

0 

SE 
SSE 

.31 
.32 

.72 
.67 

1 
1 

0 

1 

SE 
SSE 

.32 
.22 

.61 
.53 

2 
0 

I 
0 

S 

.18 

.44 

0 

0 

S 

.23 

.57 

1 

1 

SSW 

.26 

.54 

1 

0 

SSW 

.22 

.51 

0 

0 

SW 

.24 

.50 

1 

0 

SW 

.25 

.55 

2 

2 

wsw 

.29 

.55 

4 

3 

WSW 

.29 

.59 

6 

7 

w 

.29 

.54 

14 

19 

w 

,26 

.50 

7 

13 

WNU 

Tis" 

".bT 

"~26' 

45~ 

WNW 

.23 

.44 

7 

15' 

m 

.22 

.46 

4 

2 

NW 

.20 

.43 

3 

2 

NNW 

.25 

.57 

1 

1 

NNW 

.22 

.44 

0 

1 

N 

.21 

.48 

0 

0 

N 

.19 

.34 

0 

0 

LOCATION      17 

LOCATION      1 7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATI 

OS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.34 

.77 

7 

7 

NNE 

.41 

.71 

9 

7 

NE 

.47 

.84 

65 

48 

NE 

.41 

.80 

27 

17 

ENE 

.32 

.62 

15 

16 

ENE 

.39 

.69 

19 

18 

E 

.24 

.52 

0 

0 

E 

.26 

.51 

0 

0 

ESE 

~   723" 

~746' 

0 

0 

ESE 

Tir 

"743' 

,____ 

0 

SE 

.28 

.66 

0 

0 

SE 

.27 

.54 

0 

0 

SSE 

.17 

.46 

0 

0 

SSE 

.21 

.56 

0 

0 

S 

.14 

.33 

0 

0 

S 

.42 

.78 

6 

6 

SSW 

.25 

.50 

0 

0 

SSW 

.44 

.83 

14 

10 

SW 

.26 

.54 

1 

1 

SW 

.30 

.65 

1 

1 

WSW 

.23 

.50 

0 

0 

WSW 

.27 

.59 

0 

0 

W 

.24 

.53 

0 

1 

w 

.23 

.45 

0 

0 

WNW 

~~~26~ 

.51 

6 

17 

WNW 

.27 

.47 

2 

3 

NW 

.24 

.54 

4 

5 

NW 

.33 

.59 

18 

24 

NNW 

.20 

.50 

0 

0 

NNW 

.28 

.50 

0 

0 

N 

.23 

.55 

0 

1 

N 

.38 

.64 

2 

12 

LOCATION      18 

LOCATION      18 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN  I 

GUST  , 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.24 

.54 

1 

0 

NNE 

.14 

.25 

2 

I 

NE 

.32 

.66 

29 

15 

NE 

.15 

.35 

14 

7 

ENE 

.27 

.55 

13 

10 

ENE 

.15 

.29 

10 

9 

E 

.24 

.50 

1 

1 

E 

.14 

.28 

2 

2 

ESE 

.24 

.49 

1 

0 

ESE 

.14 

.25 

1 

0 

SE 

.27 

.60 

0 

0 

SE 

.15 

.31 

0 

0 

SSE 

.34 

.73 

2 

2 

SSE 

.16 

.37 

0 

0 

S 

.19 

.43 

0 

0 

S 
SSW 

.18 
.18 

.42 
.40 

7 
12 

6 

SSW 

.26 

.54 

2 

1 

8 

SW 

.25 

.51 

3 

1 

SW 

.16 

.35 

12 

8 

WSW 

.28 

.53 

5 

3 

WSW 

.14 

.29 

2 

2 

W 

.27 

.52 

11 

15 

W 

.14 

,23 

4 

6 

WNW 

.27 

.55 

27 

~48~ 

WNW 

~.U~ 

"722 

~\2~ 

"25" 

NW 

.20 

.41 

3 

1 

NW 

.14 

.24 

16 

17 

NNW 

.23 

.53 

1 

1 

NNW 

.14 

.27 

2 

3 

N 

.18 

.42 

0 

0 

N 

.14 

.25 

0 

3 

TABLE  E3-18 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION      19 


LOCATION      19 


WIND  RATIOS          WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .21       .55        0        0 

NE  .42      .80      62     44 

ENE  .32      .67      21      21 

E  .23      .52        1         1 


ESE 

.21 

.47 

0 

0 

SE 

.28 

.62 

0 

0 

SSE 

.31 

.66 

1 

1 

S 

.18 

.44 

0 

0 

ssw 
sw 
wsw 
w 


WNW 
NW 
NNW 
N 


.25 
.24 
.26 
.27 


.53 
.51 
.52 
.53 


.23 

.19 
.19 
.17 


.48 
.42 
.44 
.43 


4 
1 
0 
0 


0 
1 
2 

17 


10 
0 
0 
0 


WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .22      .46        0        0 

NE  .27      .54        9        5 

ENE  .35      .56      29      28 

E  .33      .63        7        7 


ESE 

.21 

.50 

0 

0 

SE 

.24 

.50 

0 

0 

SSE 

.20 

.54 

0 

0 

S 

.29 

.69 

2 

2 

SSW 

.38 

.74 

18 

14 

sw 

.31 

.69 

11 

9 

wsw 

.34 

.65 

15 

18 

w 

.27 

.50 

6 

12 

WNW 
NW 
NNW 
N 


.21 
.21 
.20 
.17 


.39  1  2 

.43  2  1 

.43  0  0 

.38  0  0 


LOCATION      20 


LOCATION      20 


WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .21       .51        0        0 

NE  .39      .72     61      44 

ENE  .30      .62      21      22 

E  .22      .49        1         1 


WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .19      .42        0        0 

NE  .27      .59      21      15 

ENE  .30      .59      29     30 

E  .25      .60        4       4 


ESE  .21  .44  0  0 

SE  .28  .61  1  0 

SSE  .31  .66  1  1 

S  .20  .45  0  0 

SSW  .23  .49  0  0 

SW  .21  .48  0  0 

WSW  .23  .49  1  1 

W  .25  .51  6  16 


WNW 
NW 
NNW 
N 


.22 
.18 

.21 
.19 


.46 
.42 
.50 
.49 


4 
1 
0 
0 


11 
1 
0 
0 


ESE  .19 

SE  .24 

SSE  .19 

S  .27 


WNW 
NW 
NNW 
N 


.38  0 

.52  0 

.43  0 

.58  3 


16 

,17 

17 

15 


.32 
.37 
.36 
.35 


0 
0 

0 
4 


SSW  .34  .65  23  19 

SW  .26  .57  10  11 

WSW  .26  .53  6  10 

W  .19  .39  0  1 


LOCATION      21 


LOCATION      21 


WIND  RATIOS          WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .25      .56       0        0 

NE  .24      .58       3        1 

ENE  .19      .54        0        0 

E  .29      .74        2        1 


ESE 

.39 

.87 

6 

2 

SE 

.48 

.87 

9 

3 

SSE 

.29 

.61 

0 

0 

S 

.13 

.28 

0 

0 

SSW 

.14 

.30 

0 

0 

SW 

.15 

.36 

0 

0 

WSW 

.15 

.33 

0 

0 

W 

.19 

.43 

0 

0 

WNW 

.32 

.56 

35 

48 

NW 

.32 

.64 

35 

33 

NNW 

.32 

.69 

6 

4 

N 

.34 

.70 

3 

8 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .23      .56        3        2 

NE  .21      .53        7        3 

ENE  .20      .49        5        4 

E  .29      .62      12      10 


ESE 

.35 

.73 

13 

8 

SE 

.48 

.81 

28 

18 

SSE 

.29 

.64 

1 

1 

S 

.15 

.37 

0 

0 

SSW 

.20 

.48 

0 

0 

SW 

.19 

.44 

0 

0 

WSW 

.17 

.37 

0 

0 

w 

.17 

.36 

0 

0 

WNW 

.21 

.44 

8 

15 

NW 

.23 

.54 

21 

26 

NNW 

.16 

.43 

0 

0 

N 

.25 

.57 

2 

10 

TABLE    E3-19 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 


BUILD 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


LOCATION      22 

RATIOS  WEIGHT 

MEAN   GUST  AUT  WIN 


.21 
.31 
.22 
,21 


.49 
.61 
.50 
.46 


I 

37 

7 

1 


0 

23 

6 

0 


ESE 

.23 

.50 

1 

n 

SE 

.19 

.49 

0 

n 

SSE 

.18 

.48 

0 

n 

S 

.18 

.42 

0 

0 

ssw 

.17 

.37 

0 

0 

sw 

.22 

.52 

2 

1 

wsw 

.25 

.53 

5 

4 

w 

.24 

.50 

10 

16 

ESE 

.25 

.57 

3 

0 

SE 

.31 

.58 

3 

1 

SSE 

.30 

.63 

2 

1 

S 

.24 

.55 

2 

1 

SSW 

sw 

WSW 

w 


.18 
,17 
.25 
,19 


.47  0  0 

.43  0  0 

.56  5  3 

.43  1  1 


www 

NW 
NNW 

N 


.22 
.24 
.24 
,30 


.51  16  22 

.51  26  26 

,55  5  5 

.55  10  24 


LOCATION      24 


WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .19      .40        0        0 

NE  .32      .53      16      10 

ENE  .24      .42        2        2 

E  .20      .40        0        0 


ESE 

.27 

.51 

1 

0 

SE 

.28 

.53 

0 

0 

SSE 

.34 

.68 

1 

1 

S 

.27 

.56 

1 

1 

SSW 

.26 

.57 

0 

0 

sw 

.41 

.76 

53 

46 

wsw 

.35 

.67 

12 

15 

w 

.31 

.61 

11 

22 

WNW 

.23 

.49 

1 

2 

NW 

.22 

.42 

2 

1 

NNW 

.22 

.42 

0 

0 

N 

.19 

.41 

0 

0 

LOCATION      22 

WIND  RATIOS  WEIGHT 

ANGLE     MEAN   GUST  AUT  WIN 
.22      .51         1         1 


NNE 
NE 
ENE 
E 


.21 
.27 

.21 


.47 
.48 
.43 


4 

14 

1 


2 

15 
0 


ESE 

.22 

.45 

1 

0 

SE 

.19 

.45 

0 

0 

SSE 

.19 

.49 

0 

0 

S 

.18 

.43 

0 

0 

SSW 

.35 

.72 

21 

16 

SW 

.33 

.69 

41 

37 

wsw 

.30 

.65 

14 

18 

w 

.22 

.46 

1 

3 

WNW 
NW 
NNW 
N 

.20   .45   5 
.23   .48  20 
.26   .55   7 
.22   .54   0 

LOCATION   23 

9 
24 
11 

2 

WNW 
NW 
NNW 
N 

.18   .36   1    1 
.19   .38   3   2 
.19   .42   0   0 
.23   .55   0   4 

LOCATION   23 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.24   .49   3    1 
.24   .49   15    6 
.22   .50    7   5 
.20   .50   1   0 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.18   .46   0   0 
.17   .38   3   0 
.18   .42   3    2 
.16   .41   0   0 

ESE 

.23 

.56 

3 

0 

SE 

.26 

.58 

2 

0 

SSE 

.34 

.64 

5 

4 

S 

.21 

.54 

I 

1 

SSW 

.18 

.44 

0   0 

sw 

.17 

.42 

0   0 

WSW 

.20 

.47 

1   0 

w 

.17 

.40 

0   0 

WNW 

.18 

.42 

5   4 

NW 

.23 

.56 

36  33 

NNW 

.24 

.56 

9   7 

N 

.33 

.62 

30   46 

LOCATION   24 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT  WIN 

NNE 

.20 

.41 

0    1 

NE 

.22 

.42 

8   6 

ENE 

.22 

.41 

7   10 

E 

.15 

.33 

0   0 

ESE 

.18 

.42 

0 

0 

SE 

.21 

.47 

0 

0 

SSE 

.28 

.56 

1 

2 

S 

.30 

.66 

7 

10 

SSW 

sw 

wsw 

w 


,40 
,27 

,19 
.16 


.76  57  47 

.71  15  19 

.46  0  0 

.34  0  0 


WNW 
NW 
NNW 
N 


.15  .32 

.19  .36 

.16  .32 

.17  .34 


0 
4 
0 
0 


TABLE    E3-20 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION      25 

LOCATION      25 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.21 

.58 

1 

0 

NNE 

.29 

.62 

2 

3 

NE 

.19 

.52 

4 

1 

NE 

.51 

.81 

82 

67 

ENE 

.16 

.35 

1 

0 

ENE 

.30 

.59 

10 

14 

E 

.14 

.30 

0 

0 

E 

.31 

.57 

4 

6 

ESE 

---- 

.31 

0 

0 

ESE 

.20 

.45 

0 

0 

SE 

.15 

.45 

0 

0 

SE 

.27 

.56 

0 

0 

SSE 

.18 

.48 

0 

0 

SSE 

.28 

.60 

0 

0 

S 

.15 

.37 

0 

0 

S 

.20 

.40 

0 

0 

SSW 

.19 

.43 

0 

0 

SSW 

.28 

.51 

1 

1 

SW 

.22 

.50 

3 

1 

SW 

.20 

.45 

0 

0 

WSW 

.21 

.47 

I 

0 

WSW 

.15 

.29 

0 

0 

W 

.21 

.49 

3 

2 

w 

.14 

.24 

0 

0 

WNW 

.23 

.54 

24 

30 

WNW 

.14 

"27 

0 

0 

NW 

.23 

.57 

23 

17 

NW 

.15 

.29 

0 

0 

NNW 

.30 

.62 

33 

31 

NNW 

.22 

.53 

0 

0 

N 

.29 

.68 

8 

18 

N 

.29 

.63 

0 

8 

LOCATION      26 

LOCATION      26 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.27 

.70 

2 

2 

NNE 

.21 

.53 

4 

2 

NE 

.33 

.71 

23 

15 

NE 

.18 

.45 

7 

2 

ENE 

.29 

.66 

12 

12 

ENE 

.17 

.48 

4 

2 

E 

.22 

.51 

0 

0 

E 

.18 

.46 

1 

0 

ESE 

.20 

"nr 

0 

0 

ESE 

.19 

.49 

1 

0 

SE 

.15 

.36 

0 

0 

SE 

.29 

.58 

5 

2 

SSE 

.16 

.37 

0 

0 

SSE 

.31 

.63 

5 

4 

S 

.14 

.33 

0 

0 

S 

.15 

.34 

0 

0 

SSW 

.26 

.51 

1 

0 

SSW 

.20 

.39 

2 

1 

SW 

.35 

.65 

32 

27 

SW 

.15 

.33 

0 

0 

WSW 

.35 

.61 

20 

24 

WSW 

.14 

.24 

0 

0 

w 

.29 

.59 

9 

18 

W 

.14 

.26 

0 

0 

WNW 

.19 

"746" 

0 

0 

WNW 

~~\l~ 

.38 

3 

2 

NW 

.18 

.46 

0 

0 

NW 

.11 

.48 

38 

41 

NNW 

.18 

.45 

0 

0 

NNW 

.24 

.58 

15 

14 

N 

.22 

.57 

0 

0 

N 

.28 

.63 

16 

30 

LOCATION      27 

LOCATION      27 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

ANGLE 

MEAN 

GUST 

AUT 

WIN 

NNE 

.24 

.58 

1 

0 

NNE 

.29 

.64 

2 

1 

NE 

.24 

.54 

5 

2 

NE 

.22 

.52 

2 

0 

ENE 

.21 

.50 

2 

1 

ENE 

.17 

.35 

0 

0 

E 

.21 

.50 

0 

0 

E 

.19 

.42 

0 

0 

ESE 

~.Tk 

"~.b2 

1 

"o~ 

ESE 

.19 

""746" 

0 

.____ 

SE 

.29 

.60 

0 

0 

SE 

.21 

.44 

0 

0 

SSE 

.24 

.52 

0 

0 

SSE 

.29 

.61 

0 

0 

S 

.23 

.53 

0 

0 

S 

.26 

.54 

1 

0 

SSW 

.20 

.55 

0 

0 

SSW 

.23 

.49 

0 

0 

SW 

.28 

.64 

7 

3 

SW 

.21 

.51 

0 

0 

WSW 

.21 

.48 

0 

0 

WSW 

.17 

.32 

0 

0 

w 

.23 

.48 

1 

1 

w 

.17 

.34 

0 

0 

WNW 

.26 

.59 

14 

"TF 

WNW 

Tio' 

"742' 

-- 

NW 

.28 

.60 

26 

25 

NW 

.32 

.58 

34 

33 

NNW 

.37 

.68 

40 

44 

NNW 

.43 

.71 

62 

64 

N 

.29 

.66 

1 

5 

N 

.28 

.61 

0 

2 

TABLE  E3-21 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


LOCATION      28 

RATIOS  WEIGHT 

MEAN   GUST  AUT  WIN 


.34 
.33 
.30 
.22 


.70 
.66 
.61 
.49 


14      14 
32      22 


19 
1 


20 
0 


ESE 

.23 

.51 

1 

0 

SE 

.25 

.59 

0 

0 

SSE 

.23 

.52 

0 

0 

S 

.18 

.45 

0 

0 

SSW 

.29 

.59 

4 

4 

SW 

.30 

.56 

16 

16 

WSW 

.28 

.52 

5 

7 

w 

.23 

.46 

2 

4 

ESE 

.30 

.70 

8 

6 

SE 

.20 

.55 

0 

0 

SSE 

.21 

.56 

0 

0 

S 

.19 

.48 

0 

1 

SSW 

.24 

.65 

5 

4 

SW 

.24 

.59 

12 

14 

WSW 

.18 

.46 

0 

0 

w 

.17 

.37 

1 

2 

ESE 

.25 

.60 

9 

4 

SE 

.20 

.56 

I 

0 

SSE 

.28 

.73 

5 

5 

S 

.18 

.49 

2 

1 

SSW 

SW 

WSW 

w 


WNW 
NW 
NNW 
N 


20 

.51 

5 

3 

19 

.47 

8 

4 

15 

.40 

0 

0 

19 

.51 

15 

22 

17 

.43 

20 

34 

17 

.47 

17 

16 

15 

.37 

0 

0 

13 

.31 

0 

0 

LOCATION   28 

WIND 

RATIOS    WEIGHT 

ANGLE 

MEAN  GUST  AUT  WIN 

NNE 

.24   .59    2    I 

NE 

.20   .46   3    1 

ENE 

.20   .50    3    I 

E 

.28   .64   7   3 

ESE 

.33 

.74 

7 

2 

SE 

.24 

.56 

0 

0 

SSE 

.24 

.51 

0 

0 

S 

.20 

.42 

0 

0 

SSW 

.15 

.25 

0 

0 

SW 

.15 

.26 

0 

0 

WSW 

.15 

.26 

0 

0 

W 

.17 

.35 

0 

0 

WNW 
NW 
NNW 
N 

.18   .45   0 
.19   .45   2 
.25   .52   1 
.25   .60   0 

LOCATION   29 

1 
I 

4 
5 

WNW 
NW 
NNW 
N 

.19   .41    2    1 
.29   .61   52  61 
.30   .66   17   15 
.31   .68   7   16 

LOCATION   29 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.19   .48    1    1 
.27   .61   30   23 
.26   .60   25   27 
.27   .72   12   14 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.20   .47   0    0 
.33   .63   30   14 
.22   .52   3    2 
.31   .55   8   5 

ESE 

.30 

.54 

3 

1 

SE 

.21 

.47 

0 

0 

SSE 

.21 

.40 

0 

0 

S 

.15 

.30 

0 

0 

SSW 

.13 

.24 

0 

0 

SW 

.14 

.30 

0 

0 

WSW 

.18 

.47 

0 

0 

w 

.24 

.51 

3 

3 

WNW 

NW 

NNW 

N 

.16   .40   1 
.18   .46   5 
.14   .31   0 
.14   .31   0 

LOCATION   30 

2 
5 
0 
0 

WNW 

NW 

NNW 

N 

.29   .54  41   68 
.23   .50   9   4 
.25   .57   1    1 
.23   .53   0    1 

LOCATION  30 

WIND 
ANGLE 
NNE 
NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.14   .34   0   0 
.17   .40   8   3 
.17   .46   7   6 
.17   .43   2   1 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS    WEIGHT 
MEAN  GUST  AUT  WIN 
.30   .65   3    2 
.45   .75  63   43 
.31   .60   13   13 
.23   .43   0   0 

ESE 

.18 

.37 

0 

0 

SE 

.15 

.28 

0 

0 

SSE 

.18 

.35 

0 

0 

S 

.16 

.31 

0 

0 

SSW 

.16 

.32 

0 

0 

SW 

.23 

.45 

0 

0 

WSW 

.28 

.53 

1 

1 

W 

.29 

.52 

7 

15 

WNW 
NW 
NNW 
N 


TABLE    E3-22 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


26 

.51 

9 

21 

22 

.41 

2 

I 

19 

.43 

0 

0 

23 

.62 

0 

1 

NO-BUILD 


BUILD 


LOCATION      31 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 

MEAN   GUST 


WEIGHT 
AUT  WIN 


,17 
,16 
.18 
,16 


.40 
.34 
.41 
.40 


0 
2 
4 
0 


0 
0 
2 
0 


ESE 

.17 

.42 

0 

0 

SE 

.16 

.44 

0 

0 

SSE 

.18 

.47 

0 

0 

S 

.15 

.38 

0 

0 

ssw 

.20 

.52 

I 

0 

sw 

.22 

.54 

6 

1 

wsw 

.20 

.49 

1 

0 

w 

.19 

.43 

2 

1 

WNW 

.25      .52      57      78 

NW 

.19      .44      11        4 

NNW 

.26      .53      17      13 

N 

.16      .37       0        0 

LOCATION      32 

WIND 

RATIOS           WEIGHT 

ANGLE 

MEAN   GUST  AUT  WIN 

NNE 

.21      .49        1         1 

NE 

.25      .57      19      11 

ENE 

.26      .56      21      19 

E 

.27      .64        8        7 

ESE 

.27 

.61 

4 

1 

SE 

.22 

.55 

0 

0 

SSE 

.20 

.51 

0 

0 

S 

.13 

.29 

0 

0 

SSW 

.15 

.33 

0 

0 

sw 

.16 

.36 

0 

0 

wsw 

.15 

.34 

0 

0 

w 

.13 

.29 

0 

0 

WNW 

.14      .40 

0        0 

NW 

.21      .54 

12      12 

NNW 

.30      .64 

34     49 

N 

.18      .48 

0        0 

LOCATION 

0 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN   GUST 

AUT  WIN 

NNE 

.00      .00 

0        0 

NE 

.00      .00 

0        0 

ENE 

.00      .00 

0        0 

E 

.00      .00 

0        0 

ESE 

.00 

.00 

0 

0 

SE 

.00 

.00 

0 

0 

SSE 

.00 

.00 

0 

0 

S 

.00 

.00 

0 

0 

LOCATION      3 1 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .20      .52        6        3 

NE  .19      .51      17        7 

ENE  .15      .38        5        3 

E  .14      .31        0        0 


ESE 

.14 

.28 

0 

0 

SE 

.13 

.24 

0 

0 

SSE 

.13 

.23 

0 

0 

S 

.13 

.22 

0 

0 

SSW 

.13 

.23 

0 

0 

sw 

.14 

.29 

0 

0 

wsw 

.16 

.34 

1 

0 

w 

.16 

.38 

5 

4 

WNW 

.19      .41      36      54 

NVf 

.17      .41      21      17 

NNW 

.19      .45        6        6 

N 

.19      .46        2        7 

LOCATION      32 

WIND 

RATIOS           WEIGHT 

ANGLE 

MEAN   GUST  AUT  WIN 

NNE 

.18      .40         1        0 

NE 

.22      .57      17        9 

ENE 

.22      .58      16      14 

E 

.20      .43        2       2 

ESE 

.20 

.51 

2 

0 

SE 

.20 

.44 

0 

0 

SSE 

.22 

.48 

0 

0 

S 

.16 

.33 

0 

0 

SSW 

.21 

.46 

3         1 

SW 

.21 

.44 

6        4 

WSW 

.20 

.42 

3        2 

W 

.17 

.35 

1         1 

WNW 

.16 

.36 

2       3 

NW 

.21 

.51 

29     38 

NNW 

.24 

.56 

15      21 

M 

.20 

.47 

0        3 

LOCATION      33 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

AUT  WIN 

NNE 

.23 

.50 

0        0 

NE 

.33 

.61 

12        5 

ENE 

.37 

.67 

19      14 

E 

.27 

.52 

1        0 

ESE 

.27 

.53 

0 

0 

SE 

.37 

.75 

1 

0 

SSE 

.27 

.68 

0 

0 

S 

.37 

.88 

4 

3 

SSW 

.00 

.00 

0 

0 

SSW 

.35 

.79 

4 

2 

sw 

.00 

.00 

0 

0 

sw 

.24 

.60 

0 

0 

WSW 

.00 

.00 

0 

0 

wsw 

.24 

.54 

0 

0 

w 

.00 

.00 

0 

0 

w 

.25 

.51 

0 

0 

WNW 

.00 

.00 

0 

0 

WNW 

.29 

.54 

10 

13 

NW 

.00 

.00 

0 

0 

NW 

.37 

.63 

45 

59 

NNW 

.00 

.00 

0 

0 

NNW 

.33 

.59 

3 

3 

N 

.00 

.00 

0 

0 

N 

.19 

.41 

0 

0 

TABLE    E3-23 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 


BUILD 


LOCATION 


0 


WIND  RATIOS    WEIGHT 

ANGLE  MEAN  GUST  AUT  WIN 

NNE  .00   .00   0   0 

NE  .00   .00   0   0 

ENE  .00   .00   0   0 

E  .00   .00   0   0 


ESE 

.00 

.00 

0 

0 

SE 

.00 

.00 

0 

0 

SSE 

.00 

.00 

0 

0 

S 

.00 

.00 

0 

0 

SSW 

.00 

.00 

0 

0 

sw 

.00 

.00 

0 

0 

wsw 

.00 

.00 

0 

0 

w 

.00 

.00 

0 

0 

WNW 

.00 

.00 

0 

0 

m 

.00 

.00 

0 

0 

NMW 

.00 

.00 

0 

0 

N 

.00 

.00 

0 

0 

LOCATION      34 

WIND  RATIOS           WEIGHT 

ANGLE  MEAN   GUST  AUT  WIN 

NNE  .30      .70        2        1 

NE  .37      ,76      24      14 

ENE  .38      .74      26      23 

E  .27      .52        1        0 


ESE 

.23 

.46 

0 

0 

SE 

.26 

.53 

0 

0 

SSE 

.21 

.54 

0 

0 

S 

.38 

.81 

5 

5 

SSW 

.38 

.81 

9 

6 

SW 

.23 

.59 

0 

0 

WSW 

.21 

.50 

0 

0 

W 

.19 

.46 

0 

0 

WNW 

.24 

.49 

1 

2 

NW 

.33 

.62 

30 

46 

NNW 

.30 

.58 

1 

2 

N 

.21 

.54 

0 

0 

TABLE    E3-24 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION 

1 

LOCATION 

1 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.24 

.56 

0 

NNE 

.27 

.60 

2 

NE 

.28 

.55 

2 

NE 

.28 

.64 

10 

ENE 

.27 

.54 

3 

ENE 

.26 

.54 

7 

E 

.24 

.47 

0 

E 

.17 

.35 

0 

ESE 

Tis" 

"762" 

0 

ESE 

.22 

"744" 

0 

SE 

.32 

.72 

0 

SE 

.22 

.45 

0 

SSE 

.22 

.55 

0 

SSE 

.22 

.44 

0 

S 

.28 

.56 

0 

S 

.23 

.47 

0 

SSW 

.30 

.59 

0 

SSW 

.19 

.44 

0 

SW 

.19 

.46 

0 

SW 

.17 

.37 

0 

WSW 

.25 

.50 

0 

WSW 

.23 

.57 

0 

W 

.24 

.48 

0 

w 

.20 

.38 

0 

WNW 

rjr 

.59 

62 

WNW 

73?" 

"752" 

78 

NW 

.34 

.63 

32 

NW 

.19 

.41 

1 

NNW 

.19 

.46 

0 

NNW 

.18 

.40 

0 

N 

.21 

.51 

0 

N 

.23 

.50 

1 

LOCATION 

2 

LOCATION 

2 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.32 

.64 

2 

NNE 

.20 

.43 

0 

NE 

.35 

.63 

16 

NE 

.17 

.39 

0 

ENE 

.33 

.56 

12 

ENE 

.31 

.60 

12 

E 

.26 

.51 

1 

E 

,22 

.43 

0 

ESE 

.22 

~.47" 

0 

ESE 

.25 

"752" 

0 

SE 

.23 

.55 

0     ■ 

SE 

.28 

.54 

0 

SSE 

.22 

.50 

0 

SSE 

.24 

.50 

0 

S 

.24 

.53 

0 

S 

.28 

.62 

1 

SSW 

.34 

.64 

4 

SSW 

.32 

"762" 

3 

SW 

.31 

.68 

5 

SW 

.32 

.58 

13 

WSW 

.24 

.49 

0 

WSW 

.29 

.57 

4 

W 

.28 

.61 

5 

w 

.27 

.52 

5 

WNW 

73?" 

754" 

35 

WNW 

731 

.53 

52 

NW 

.30 

.57 

20 

NW 

.25 

.54 

7 

NNW 

.22 

.48 

0 

NNW 

.26 

.59 

1 

N 

.28 

.58 

1 

N 

.25 

.49 

1 

LOCATION 

3 

LOCATION 

3 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.22 

.52 

0 

NNE 

.33 

.75 

8 

NE 

.25 

.52 

0 

NE 

.24 

.61 

3 

ENE 

.22 

.45 

0 

ENE 

.21 

.48 

1 

E 

.20 

.44 

0 

E 

.16 

.34 

0 

ESE 

.29 

.55 

0 

ESE 

.15 

.30 

0 

SE 

.36 

.76 

0 

SE 

.18 

.41 

0 

SSE 

.29 

.64 

0 

SSE 

.24 

.57 

0 

S 

.30 

.61 

0 

S 

.27 

.63 

1 

SSW 

.31 

.61 

0 

SSW 

.24 

"756" 

0 

SW 

.27 

.55 

0 

SW 

.20 

.45 

0 

WSW 

.20 

.46 

0 

WSW 

.18 

.38 

0 

w 

.36 

.67 

7 

W 

.18 

.37 

0 

WNW 

.45' 

"775' 

90 

WNW 

'  "730 

"756" 

61 

NW 

.30 

.64 

3 

NW 

.25 

.46 

13 

NNW 

.21 

.53 

0 

NNW 

.26 

.58 

2 

N 

.27 

.56 

0 

N 

.33 

.71 

11 

TABLE  E3-25 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 

BUILD 

LOCATION 

4 

LOCATION 

4 

WTNn 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.29 

.62 

6 

NNE 

.30 

.69 

14 

NE 

.26 

.54 

10 

NE 

.26 

.64 

18 

ENE 

.23 

.53 

6 

ENE 

.22 

.48 

8 

E 

.22 

.52 

1 

E 

.16 

.30 

0 

ESE 

"Tig' 

.54 

3 

ESE 

.16 

'~730' 

- 

SE 

.35 

.65 

3 

SE 

.19 

.42 

0 

SSE 

.29 

.60 

1 

SSE 

.22 

.52 

0 

S 

.27 

.55 

3 

S 

.24 

.52 

2 

SSW 

.31 

.59 

9 

SSW 

.24 

.47 

2 

SW 

.18 

.41 

0 

SW 

.27 

.51 

18 

wsw 

.22 

.50 

1 

WSW 

.23 

.51 

4 

w 

.21 

.43 

2 

W 

.21 

.42 

5 

WNW 

"Tio" 

"746' 

5 

WNW 

.19 

"742' 

7 

NW 

.28 

.58 

45 

NW 

.20 

.47 

9 

NNW 

.23 

.51 

1 

NNW 

.20 

.44 

1 

N 

.26 

.61 

4 

N 

.27 

.60 

10 

LOCATION 

5 

LOCATION 

5 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.19 

.47 

0 

NNE 

.16 

.32 

0 

NE 

.23 

.51 

0 

NE 

.14 

.27 

0 

ENE 

.23 

.51 

0 

ENE 

.16 

.34 

2 

E 

.19 

.42 

0 

E 

.14 

.27 

0 

ESE 

.21 

"746" 

0 

ESE 

.15 

.28 

0 

SE 

.27 

.57 

0 

SE 

.17 

.39 

0 

SSE 

.24 

.57 

0 

SSE 

.20 

.44 

0 

S 

.23 

.55 

0 

S 

.21 

.48 

2 

SSW 

.24 

.52 

0 

SSW 

.21 

.44 

2 

SW 

.21 

.48 

0 

SW 

.21 

.46 

10 

WSW 

.18 

.41 

0 

wsw 

.18 

.43 

2 

W 

.31 

.62 

1 

w 

.19 

.44 

9 

WNW 

747' 

~780" 

.     __ 

WNW 

720' 

"74?' 

41  ~ 

NW 

.32 

.68 

4 

NW 

.20 

.39 

25 

NNW 

.22 

.52 

0 

NNW 

.19 

.38 

4 

N 

.27 

.54 

0 

N 

.18 

.36 

1 

LOCATION 

6 

LOCATION 

6 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.17 

.42 

0 

NNE 

,15 

.33 

1 

NE 

.20 

.47 

0 

NE 

.15 

.27 

3 

ENE 

.19 

.46 

0 

ENE 

.17 

.38 

8 

E 

.18 

.39 

0 

E 

.15 

.26 

1 

ESE 

.19 

"744' 

0 

ESE 

.15 

"725' 

0 

SE 

.24 

.55 

0 

SE 

.15 

.26 

0 

SSE 

.21 

.49 

0 

SSE 

.15 

.28 

0 

S 

.20 

.48 

0 

S 

.15 

.31 

0 

SSW 

.22 

.53 

0 

SSW 

.15 

.29 

0 

SW 

.18 

.44 

0 

SW 

.17 

.33 

4 

wsw 

.16 

.36 

0 

WSW 

.17 

.38 

4 

w 

.23 

.52 

0 

W 

.18 

.39 

14 
.        __ 

WNW 

.42 

"776 

99 

WNW 

~.18 

'~740' 

NW 

.27 

.62 

2 

NW 

.17 

.36 

18 

NNW 

.20 

.53 

0 

NNW 

.16 

.31 

2 

N 

.25 

.56 

0 

N 

.15 

.26 

1 

TABLE  E3-26 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NCI -BUILD 

BUILD 

LOCATION 

7 

LOCATION 

7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.19 

.45 

0 

NNE 

.14 

.34 

0 

NE 

.23 

.53 

4 

NE 

.16 

.36 

0 

ENE 

.22 

.50 

3 

ENE 

.16 

.35 

0 

E 

.19 

.41 

0 

E 

.15 

.32 

0 

ESE 

.19 

.41 

0 

ESE 

.17 

.38 

0 

SE 

.25 

.58 

0 

SE 

.29 

.56 

I 

SSE 

.19 

.44 

0 

SSE 

.29 

.61 

2 

S 

.25 

.55 

I 

S 

.38 

.69 

34 

SSW 

.30 

.66 

4 

SSW 

~T39" 

"Tii' 

60 

SW 

.30 

.61 

16 

SW 

.19 

.48 

0 

WSW 

.25 

.56 

3 

WSW 

.15 

.35 

0 

W 

.20 

.45 

1 

w 

.16 

.38 

0 

WNW 

.29 

.59 

_  ___ 

WNW 

.17 

739' 

2 

NW 

.18 

.46 

I 

NW 

.15 

.31 

0 

NNW 

.17 

.41 

0 

NNW 

.18 

.36 

0 

N 

.22 

.52 

1 

N 

.13 

.27 

0 

LOCATION 

8 

LOCATION 

8 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.18 

.44 

1 

NNE 

.31 

.63 

8 

NE 

.23 

.51 

15 

NE 

.38 

.69 

46 

ENE 

.21 

.49 

10 

ENE 

.22 

.53 

3 

E 

.19 

.47 

1 

E 

.17 

.30 

0 

ESE 

.21 

.so" 

_ 

ESE 

.21 

~740" 

0 

SE 

.23 

.60 

0 

SE 

.32 

.56 

I 

SSE 

.21 

.48 

0 

SSE 

.27 

.53 

0 

S 

.22 

.48 

3 

S 

.33 

.55 

8 

SSW 

.26 

.55 

_  __ 

SSW 

.34 

.57 

14 

SW 

.19 

.42 

2 

SW 

.27 

.49 

6 

WSW 

.16 

.30 

0 

WSW 

.19 

.38 

0 

W 

.17 

.36 

2 

W 

.19 

.39 

0 

WNW 

.21 

.50 

42 

WNW 

.19 

.37 

2 

NW 

.19 

.40 

12 

NW 

.19 

.34 

1 

NNW 

.17 

.35 

0 

NNW 

.25 

.45 

2 

N 

.19 

.44 

I 

N 

.29 

.50 

7 

LOCATION 

9 

LOCATION 

9 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.25 

.54 

1 

NNE 

.22 

.49 

2 

NE 

.31 

.62 

17 

NE 

.20 

.42 

3 

ENE 

.26 

.56 

7 

ENE 

.26 

.49 

17 

E 

.27 

.53 

3 

E 

.24 

.47 

4 

ESE 

~~728~ 

".ir 

1 

ESE 

Tir 

~748~ 

.    2 

SE 

.34 

.70 

1 

SE 

.30 

.60 

2 

SSE 

.19 

.47 

0 

SSE 

.22 

.51 

0 

S 

.26 

.63 

1 

S 

.31 

.68 

12 

SSW 

.31 

.68 

5 

SSW 

.32 

.70 

22 

SW 

.31 

.63 

15 

SW 

.27 

.64 

22 

WSW 

.31 

.59 

13 

WSW 

.21 

.50 

1 

w 

.29 

.53 

19 

W 

.19 

.44 

2 

WNW 

.22 

.46' 

6 

WNW 

.18 

.38 

4  "" 

NW 

.24 

.46 

10 

NW 

.19 

.38 

5 

NNW 

.16 

.34 

0 

NNW 

.18 

.36 

0 

N 

.19 

.46 

0 

N 

.16 

.36 

0 

TABLE  E3-27 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO-BUILD 


BUILD 


LOCATION      10 

WIND  RATIOS  WEIGHT 

ANGLE     MEAN   GUST    (ANNUAL) 
NNE  .19      .45  0 


NE 

.25 

.54 

a 

ENE 

.26 

.54 

11 

E 

.23 

.47 

1 

ESE 

.22 

.47 

0 

SE 

.29 

.64 

0 

SSE 

.17 

.42 

0 

S 

.20 

.48 

0 

ssw 

.27 

.62 

3 

sw 

.28 

.59 

12 

wsw 

.30 

.58 

19 

w 

.28 

.53 

26 

WNW 
NW 
NNW 
N 

.22      .46 
.21      .45 
.16      .36 

.21      .52 

LOCATION      1 1 

13 
6 

0 
1 

WIND  RATIOS  WEIGHT 

ANGLE  MEAN   GUST  (ANNUAL) 

NNE  .20      .46  0 

NE  .32      .67  16 

ENE  .31      .62  14 

E  .23      .47  0 

ESE  .23      .44  0 

SE  .20      .45  0 

SSE  .16      .37  0 

S  .16      .36  0 


SSW 
SW 
WSW 
W 


.16  .33 

.18  .39 

.18  .44 

.20  ,48 


WNW 
NW 
NNW 
N 


.25 
.32 
.28 
.18 


.52  13 

.65  53 

.61  3 

.45  0 


LOCATION      12 


WIND  RATIOS  WEIGHT 

ANGLE  MEAN   GUST  (ANNUAL) 
NNE             .19      .47  0 

NE  .29      .63  a 

ENE  .33      .65  18 

E  .28      .50  2 


ESE 

.28 

.48 

1 

SE 

.24 

.45 

0 

SSE 

.24 

.46 

0 

S 

.17 

.35 

0 

SSW 

.18 

.42 

0 

SW 

.21 

.46 

0 

WSW 

.20 

.48 

0 

w 

.22 

.54 

1 

WNW 

NW 

NNW 

N 


.27 
.33 
.30 

.18 


.56 

.64 
.64 
.41 


18 

49 

5 

0 


LOCATION      10 

WIND          RATIOS  WEIGHT 

ANGLE  MEAN   GUST  (ANNUAL) 

NNE             .16       .45  0 

NE               .16      .40  0 

ENE            .25      .48  8 

E                 .24      .49  2 


ESE 

.26 

.53 

1 

SE 

.36 

.68 

3 

SSE 

.27 

.60 

1 

S 

.36 

.76 

17 

SSW 

.38 

.71 

39 

SW 

.20 

.54 

0 

WSW 

.16 

.41 

0 

w 

.18 

.42 

0 

WNW 

.22 

.43 

10 

NW 

.23 

.39 

13 

NNW 

.26 

.46 

5 

N 

.15 

.41 

0 

LOCATION      1 1 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.22 

.48 

0 

NE 

.25 

.55 

3 

ENE 

.24 

.56 

2 

E 

.18 

.43 

0 

ESE 

.19 

.42 

0 

SE 

.26 

.52 

0 

SSE 

.18 

.46 

0 

S 

.23 

.62 

0 

SSW 

.24 

.59 

0 

SW 

.17 

.41 

0 

WSW 

.18 

.44 

0 

W 

.18 

.41 

0 

WNW            .23      .50  4 

NW              .35      .68  60 

NNW            .37      .71  32 

N                 .22      .50  0 

LOCATION      1 2 

WIND          RATIOS  WEIGHT 

ANGLE  MEAN   GUST  (ANNUAL) 

NNE            .23      .53  0 

NE               .32      .60  10 

ENE            .30      .63  7 

E                 .25      .48  0 


ESE 

.26 

.48 

0 

SE 

.30 

.51 

0 

SSE 

.31 

.58 

0 

S 

.24 

.53 

0 

SSW 

.22 

.52 

0 

SW 

.18 

.41 

0 

WSW 

.21 

.51 

0 

w 

.20 

.48 

0 

WNW 

.26 

.57 

9 

NW 

.35 

.66 

50 

NNW 

.37 

.70 

24 

N 

.23 

.53 

0 

TABLE    E3-28 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION      1 3 

LOCATION      13 

MIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.25 

.51 

2 

NNE 

.15 

,32 

0 

NE 

,31 

.63 

23 

NE 

.20 

.42 

2 

ENE 

.22 

.48 

3 

ENE 

.24 

.48 

8 

E 

.21 

.47 

0 

E 

.23 

.43 

2 

ESE 

.25 

'".57 

1 

ESE 

.24 

,47 

~1 

SE 

.24 

.60 

0 

SE 

.30 

,59 

I 

SSE 

.19 

.46 

0 

SSE 

.21 

.56 

0 

S 

.25 

.56 

I 

S 

.24 

.59 

I 

ssw 

.26 

.67 

I 

SSW 

.29 

"769" 

8 

sw 

.28 

.65 

11 

SW 

.32 

.73 

40 

wsw 

.28 

.61 

8 

WSW 

.19 

.50 

0 

w 

.27 

.50 

20 

W 

.20 

.47 

2 
- 

WNW 

Tir 

"'747' 

20 

WNW 

.19 

747' 

m 

.22 

.44 

8 

NW 

.25 

.46 

28 

NNW 

.14 

.30 

0 

NNW 

.22 

.41 

1 

N 

.16 

.40 

0 

N 

.14 

.26 

0 

LOCATION      1 4 

LOCATION      14 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.21 

.48 

0 

NNE 

.15 

.33 

0 

N£ 

.25 

.55 

8 

NE 

.19 

.42 

1 

ENE 

.28 

.55 

16 

ENE 

.29 

.52 

20 

E 

.25 

.51 

2 

E 

.26 

.52 

4 
_ 

ESE 

TiJ' 

"74" 

- 

ESE 

725' 

"75?' 

SE 

.30 

.74 

I 

SE 

.32 

.69 

2 

SSE 

.22 

.54 

0 

SSE 

.22 

.55 

0 

S 

.19 

.46 

0 

S 

.25 

.59 

1 

SSW 

.21 

.49 

0 

SSW 

'"726" 

'.63 

2 

sw 

.24 

.53 

3 

sw 

.23 

.54 

2 

wsw 

.27 

.56 

9 

WSW 

.21 

.48 

I 

w 

,27 

.53 

22 

w 

.18 

.41 

0 

WNW 

725~ 

"753" 

34 

WNW 

.19 

'741 

3 

NW 

.21 

.44 

4 

NW 

.27 

.50 

44 

NNW 

.17 

.40 

0 

NNW 

.28 

.52 

17 

N 

.20 

.44 

0 

N 

.14 

.27 

0 

LOCATION      15 

LOCATION      1 5 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.19 

.52 

I 

NNE 

,16 

.43 

0 

NE 

.31 

.66 

52 

NE 

.25 

.66 

17 

ENE 

.20 

.56 

8 

ENE 

.15 

.41 

1 

E 

.16 

.37 

0 

E 

.16 

.37 

0 
--  - 

ESE 

.15 

.37 

0 

ESE 

776' 

'738' 

SE 

.15 

.36 

0 

SE 

.17 

.39 

0 

SSE 

.14 

.31 

0 

SSE 

.15 

.34 

0 

S 

.14 

.30 

0 

S 

.18 

.50 

0 

SSW 

.21 

.50 

1 

SSW 

.20 

'752' 

_ 

SW 

.20 

.47 

3 

SW 

.15 

.34 

0 

WSW 

.15 

.37 

0 

WSW 

,15 

.34 

0 

W 

.16 

.39 

1 

W 

,14 

.37 

0 

WNW 

'""r 

~74T~ 

3 

WNW 

,15 

.42 

1 

MW 

.21 

.52 

26 

NW 

,21 

.53 

16 

NNW 

.20 

.49 

2 

NNW 

,30 

.65 

60 

N 

.16 

.38 

0 

N 

,22 

.53 

3 

TABLE  E3-29 

PEDESTRIAN  LEVEL  WIND  TEST  DATA 


i 


NO-BUILD 

BUILD 

LOCATION      16 

LOCATION      16 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.22 

.50 

0 

NNE 

.24 

.47 

1 

NE 

.33 

.65 

20 

NE 

.30 

.56 

17 

ENE 

.30 

.61 

13 

ENE 

.36 

.56 

35 

E 

.27 

.51 

2 

E 

.31 

.57 

8 

ESE 

~2b' 

.50 

0 

ESE 

727 

75  2 

J 

SE 

.31 

.72 

0 

SE 

.32 

.61 

1 

SSE 

.32 

.67 

1 

SSE 

.22 

.53 

0 

S 

.18 

.44 

0 

S 

.23 

.57 

0 

SSW 

.26' 

.54 

0 

SSW 

.22 

.51 

0 

SW 

.24 

.50 

1 

SW 

.25 

.55 

2 

WSW 

.29 

.55 

5 

WSW 

.29 

.59 

9 

W 

.29 

.54 

17 

w 

.26 

.50 

10 

WNW 

rii' 

.53 

~  35 

WNW 

723" 

'~744' 

12 

NW 

.22 

.46 

3 

NW 

.20 

.43 

2 

NNW 

.25 

.57 

1 

NNW 

.22 

.44 

0 

N 

.21 

.48 

0 

N 

.19 

.34 

0 

LOCATION      1 7 

LOCATION      1 7 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.34 

.77 

6 

NNE 

.41 

.71 

8 

NE 

.47 

.84 

60 

NE 

.41 

.80 

22 

ENE 

.32 

.62 

14 

ENE 

.39 

.69 

17 

E 

.24 

.52 

0 

E 

.26 

.51 

0 

ESE 

.23 

"746" 

0 

ESE 

.22 

.43 

0 

SE 

.28 

.66 

0 

SE 

.27 

.54 

0 

SSE 

.17 

.46 

0 

SSE 

.21 

.56 

0 

S 

.14 

.33 

0 

S 

.42 

.78 

7 

SSW 

.25 

.50 

0 

SSW 

.44 

.83 

14 

SW 

.26 

.54 

1 

SW 

.30 

.65 

1 

WSW 

.23 

.50 

0 

WSW 

.27 

.59 

0 

w 

.24 

.53 

1 

w 

.23 
—-- 

.45 

0 

WNW 

.26 

.51 

11 

WNW 

"747 

4 

NW 

.24 

.54 

4 

NW 

.33 

.59 

19 

NNW 

.20 

.50 

0 

NNW 

.28 

.50 

0 

N 

.23 

.55 

0 

N 

.38 

.64 

6 

LOCATION      18 

LOCATION      18 

WIND  RATIOS  WEIGHT 

ANGLE  MEAN   GUST  (ANNUAL) 
NNE             .24      .54  I 

NE  ,32      .66  21 

ENE  .27      .55  10 

E  .24      .50  1 


ESE 

.24 

.49 

0 

SE 

.27 

.60 

0 

SSE 

.34 

.73 

2 

S 

.19 

.43 

0 

SSW 

.26 

.54 

1 

SW 

.25 

.51 

2 

WSW 

.28 

.53 

6 

w 

.27 

.52 

14 

WNW 

.27 

.55 

37 

NW 

.20 

.41 

2 

NNW 

.23 

.53 

1 

N 

.18 

.42 

0 

WIND  RATIOS  WEIGHT 

ANGLE  MEAN   GUST    (ANNUAL) 
NNE  .14      .25  1 

NE  .15      .35  10 

ENE  .15      .29  9 

E  .14      .28  2 


ESE 

.14 

.25 

1 

SE 

.15 

.31 

0 

SSE 

.16 

.37 

1 

S 

.18 

.42 

7 

SSW 

.18 

.40 

11 

SW 

.16 

.35 

11 

WSW 

.14 

.29 

3 

W 

.14 

.23 

6 

WNW 
NW 
NNW 
N 


.14 
.14 
.14 
.14 


.22 
.24 
.27 
.25 


20 

15 

3 

2 


TABLE    E3-30 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LCI  CATION      19 

LOCATION      19 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.21 

.55 

0 

NNE 

.22 

.46 

0 

NE 

.42 

.80 

55 

NE 

.27 

.54 

6 

ENE 

.32 

.67 

19 

ENE 

.35 

.56 

26 

E 

.23 

.52 

1 

E 

.33 

.63 

7 

ESE 

.21 

.47 

.          _ 

ESE 

.21 

.50 

0 

SE 

.28 

.62 

0 

SE 

.24 

.50 

0 

SSE 

.31 

.66 

1 

SSE 

.20 

.54 

0 

S 

.18 

.44 

0 

S 

.29 

.69 

2 

ssw 

.25 

.53 

0 

SSW 

.38 

"774" 

18 

sw 

.24 

.51 

1 

SW 

.31 

.69 

10 

wsw 

.26 

.52 

2 

wsw 

.34 

.65 

19 

w 

.27 

.53 

11 

w 

.27 

.50 

9 

WNW 

Ti" 

"748" 

a 

WNW 

.2? 

"739" 

._       _ 

NW 

.19 

.42 

I 

NW 

.21 

.43 

I 

NNW 

.19 

.44 

0 

NNW 

.20 

.43 

0 

N 

.17 

.43 

0 

N 

.17 

.38 

0 

LOCATION      20 

LOCATION      20 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.21 

.51 

0 

NNE 

.19 

.42 

0 

NE 

.39 

.72 

54 

NE 

.27 

.59 

17 

ENE 

.30 

.62 

20 

ENE 

.30 

.59 

27 

E 

.22 

.49 

1 

E 

.25 

.60 

4 

ESE 

.21 

.44 

0 

ESE 

.19 

.38 

0 

SE 

.28 

.61 

0 

SE 

.24 

.52 

0 

SSE 

.31 

.66 

1 

SSE 

.19 

.43 

0 

S 

.20 

.45 

0 

S 

.27 

.58 

3 

SSW 

.23 

.49 

0 

SSW 

.34 

"765" 

24 

sw 

.21 

.48 

0 

sw 

.26 

.57 

11 

wsw 

.23 

.49 

2 

wsw 

.26 

.53 

10 

w 

.25 

.51 

10 

w 

.19 

.39 

1 

WNW 

.22 

"746" 

8 

WNW 

776" 

"732" 

0 

NW 

.18 

.42 

1 

NW 

.17 

.37 

1 

NNW 

.21 

.50 

0 

NNW 

.17 

.36 

0 

N 

.19 

.49 

0 

N 

.15 

.35 

0 

LOCATION      21 

LOCATION      21 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.25 

.56 

0 

NNE 

.23 

.56 

2 

NE 

.24 

.58 

1 

NE 

.21 

.53 

4 

ENE 

.19 

.54 

0 

ENE 

.20 

.49 

3 

E 

.29 

.74 

2 

E 

.29 

.62 

11 

ESE 

~33~ 

"78" 

5 

ESE 

'   "735 

".73 

15 

SE 

.48 

.87 

6 

SE 

.48 

.81 

27 

SSE 

.29 

.61 

0 

SSE 

.29 

.64 

1 

S 

.13 

.28 

0 

S 

.15 

.37 

0 

SSW 

.14 

.30 

0 

SSW 

.20 

.48 

0 

SW 

.15 

.36 

0 

SW 

.19 

.44 

0 

WSW 

.15 

.33 

0 

WSW 

.17 

.37 

0 

W 

.19 

.43 

0 

w 

.17 

.36 

0 

WNW 

.32~ 

'756~ 

43 

WNW 

.21 

"744" 

12 

NW 

.32 

.64 

31 

NW 

.23 

.54 

19 

NNW 

.32 

.69 

6 

NNW 

.16 

.43 

0 

M 

.34 

.70 

6 

N 

.25 

.57 

5 

TABLE  E3-31 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


I 


NO-BUILD 

BUILD 

LOCATION      22 

NNE            .21      .49             1 
NE               .31      .61           30 
ENE             .22      .50             6 

E                 .21      .46             1 

WIND 
ANGLE 
NNE 
NE 
.     ENE 
E 

LOCATION      22 

RATIOS           WEIGHT 
MEAN   GUST    (ANNUAL) 
.22      .51              0 
.21      .47             2 
.27      .48           12 
.21      .43             1 

ESE 

.23 

.50 

1 

SE 

.19 

.49 

0 

SSE 

.18 

.48 

0 

S 

.18 

.42 

0 

ssw 

.17 

.37 

0 

sw 

.22 

.52 

2 

wsw 

.25 

.53 

7 

w 

.24 

.50 

13 

ESE 

.25 

.57 

2 

SE 

.31 

.58 

2 

SSE 

.30 

.63 

2 

S 

.24 

.55 

I 

SSW 

.18 

.47 

0 

sw 

.17 

.43 

0 

wsw 

.25 

.56 

6 

w 

.19 

.43 

1 

WNW 

.22 

.51 

22 

NW 

.24 

.51 

24 

NNW 

.24 

.55 

6 

N 

.30 

.55 

16 

LOCATION      24 

WIND    RATIOS  WEIGHT 

ANGLE  MEAN  GUST  (ANNUAL) 
NNE     .19   .40     0 
NE      .32   .53    12 
ENE     .24   .42     2 
E       .20   .40     0 


ESE 

.27 

.51 

0 

SE 

.28 

.53 

0 

SSE 

.34 

.68 

1 

S 

.27 

.56 

0 

SSW 

.26 

.57 

0 

sw 

.41 

.76 

49 

WSW 

.35 

.67 

16 

w 

.31 

.61 

15 

WNW 
NW 
NNW 
N 


.23  .49 

,22  .42 

,22  .42 

.19  .41 


2 
2 
0 
0 


ESE 

.22 

.45 

0 

SE 

.19 

.45 

0 

SSE 

.19 

.49 

0 

S 

.18 

.43 

0 

SSW 

.35 

.72 

20 

SW 

.33 

.69 

38 

wsw 

.30 

.65 

18 

w 

.22 

.46 

3 

WNW             .20      .45 
NW               .23      .48 
NNW            .26      .55 
N                .22      .54 

9 

20 

9 

1 

WNW 
NW 
NNW 
N 

.18      .36             1 
.19      .38             2 
.19      .42            0 
.23      .55            2 

LOCATION      23 

LOCATION      23 

WIND          RATIOS 
ANGLE     MEAN   GUST 
NNE            .24      .49 
NE               .24      .49 
ENE             .22      .50 
E                 .20      .50 

WEIGHT 

(ANNUAL) 

2 

10 

5 

1 

WIND 

ANGLE 

NNE 

NE 

ENE 

E 

RATIOS           WEIGHT 
MEAN   GUST    (ANNUAL) 
.18      .46             0 
.17      .38              1 
.18      .42             2 
.16      .41             0 

ESE 

.23 

.56 

2 

SE 

.26 

.58 

1 

SSE 

.34 

.64 

5 

S 

.21 

.54 

1       ' 

SSW 

.18 

.44 

0 

sw 

.17 

.42 

0 

wsw 

.20 

.47 

1 

w 

.17 

.40 

1 

WNW 

.18 

.42 

7 

NW 

.23 

.56 

35 

NNW 

.24 

.56 

9 

N 

.33 

.62 

34 

LOCATION      24 

WIND  RATIOS  WEIGHT 

ANGLE  MEAN   GUST    (ANNUAL) 
NNE  .20      .41  0 

NE  .22      .42  5 

ENE  .22      .41  6 

E  .15      .33  0' 


ESE 

.18 

.42 

0 

SE 

.21 

.47 

0 

SSE 

.28 

.56 

1 

S 

.30 

.66 

8 

SSW 

.40 

.76 

61 

SW 

.27 

.71 

15 

WSW 

.19 

.46 

0 

W 

.16 

.34 

0 

WNW 
NW 
NNW 
N 


15 
19 
16 
17 


.32 
.36 
.32 
.34 


0 
3 
0 
0 


TABLE    E3-32 
PEDESTRIAN    LEVEL    WIND    TEST    DATA 


NO-BUILD 

BUILD 

LOCATION      25 

LOCATION      25 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.21 

.58 

I 

NNE 

.29 

.62 

2 

NE 

.19 

.52 

2 

NE 

.51 

.81 

79 

ENE 

.16 

.35 

0 

ENE 

.30 

.59 

10 

E 

.14 

.30 

0 

E 

.31 

.57 

4 

ESE 

---- 

".31 

0 

ESE 

Tio' 

""45' 

0 

SE 

.15 

.45 

0 

SE 

.27 

.56 

0 

SSE 

.18 

.48 

0 

SSE 

.28 

.60 

0 

S 

.15 

.37 

0 

S 

.20 

.40 

0 

SSW 

.19 

.43 

0 

SSW 

.28 

.51 

1 

SW 

.22 

.50 

2 

SW 

.20 

.45 

0 

WSW 

.21 

.47 

I 

WSW 

.15 

.29 

0 

W 

.21 

.49 

3 

w 

.14 

.24 

0 

WNW 

.23 

"'sV 

29 

WNW 

~u' 

.27 

0 

NW 

.23 

.57 

19 

NW 

.15 

.29 

0 

NNW 

.30 

.62 

31 

NNW 

.22 

.53 

0 

N 

.29 

.68 

13 

N 

.29 

.63 

3 

LOCATION      26 

LOCATION      26 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.27 

.70 

I 

NNE 

.21 

.53 

3 

NE 

.33 

.71 

19 

NE 

.18 

.45 

4 

ENE 

.29 

.66 

11 

ENE 

.17 

.48 

3 

E 

.22 

.51 

0 

E 

.18 

.46 

1 

ESE 

Tio' 

".ir 

0 

ESE 

.19 

.49 

0 

SE 

.15 

.36 

0 

SE 

.29 

.58 

3 

SSE 

.16 

.37 

0 

SSE 

.31 

.63 

5 

S 

.14 

.33 

0 

S 

.15 

.34 

0 

SSW 

.26 

.51 

0 

SSW 

.20 

.39 

I 

SW 

.35 

.65 

30 

SW 

.15 

.33 

0 

WSW 

.35 

.61 

25 

WSW 

.14 

.24 

0 

W 

.29 

.59 

13 

W 

.14 

.26 

0 

WNW 

.19 

~746' 

0 

WNW 

rrr 

.38 

5 

NW 

.18 

.46 

0 

NW 

.22 

.48 

38 

NNW 

.18 

.45 

0 

NNW 

.24 

.58 

16 

N 

.22 

.57 

0 

N 

.28 

.63 

22 

LOCATION      27 

LOCATION      27 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.24 

.58 

0 

NNE 

.29 

.64 

1 

NE 

.24 

.54 

3 

NE 

.22 

.52 

1 

ENE 

.21 

.50 

1 

ENE 

.17 

.35 

0 

E 

.21 

.50 

0 

E 

.19 

.42 

0 

ESE 

.24~ 

"752 

0 

ESE 

---- 

'T46~ 

0 

SE 

.29 

.60 

0 

SE 

.21 

.44 

0 

SSE 

.24 

.52 

0 

SSE 

.29 

.61 

0 

S 

.23 

.53 

0 

S 

.26 

.54 

0 

SSW 

.20 

.55 

0 

SSW 

.23 

.49 

0 

SW 

.28 

.64 

6 

SW 

.21 

.51 

0 

WSW 

.21 

.48 

0 

WSW 

.17 

.32 

0 

W 

.23 

.48 

1 

w 

.17 

.34 

0 

WWW 

'ir 

.59 

19 

WNW 

Tio' 

~T4i' 

NW 

.28 

.60 

24 

NW 

.32 

.58 

33 

NNW 

.37 

.68 

41 

NNW 

.43 

.71 

63 

N 

.29 

.66 

4 

N 

.28 

.61 

2 

TABLE  E3-33 
PEDESTRIAN  LEVEL  WIND  TEST  DATA 


NO -BUILD 

BUILD 

LOCATION      28 

LOCATION      28 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.34 

.70 

13 

NNE 

.24 

.59 

1 

NE 
ENE 

.33 
.30 

.S6 

.61 

27 

18 

NE 
ENE 

.20 
.20 

.46 
.50 

1 
2 

E 

.22 

.49 

1 

E 

.28 

.64 

6 

ESE 

TiJ" 

.51 

0 

ESE 

.33 

.74 

7 

SE 

.25 

.59 

0 

SE 

.24 

.56 

0 

SSE 

.23 

.52 

0 

SSE 

.24 

.51 

0 

S 

.18 

.45 

0 

S 

.20 

.42 

0 

SSW 

.29 

.59 

4 

SSW 

.15 

.25 

0 

SW 

.30 

.56 

17 

SW 

.15 

.26 

0 

WSW 

.28 

.52 

9 

WSW 

.15 

.26 

0 

W 

.23 

.46 

3 

w 

.17 

.35 

0 

WWW 

~\8~ 

"745' 

1 

WNW 

.?9' 

~74l' 

3 

NW 

.19 

.45 

2 

NW 

.29 

.61 

52 

NNW 

.25 

.52 

2 

NNW 

.30 

.66 

17 

N 

.25 

.60 

2 

N 

.31 

.68 

12 

LOCATION      29 

LOCATION      29 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAT^ 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.19 

.48 

I 

NNE 

.20 

.47 

0 

NE 

.27 

.61 

26 

NE 

.33 

.63 

22 

ENE 

.26 

.60 

24 

ENE 

.22 

.52 

2 

E 

.27 

.72 

13 

E 

.31 

.55 

7 

ESE 

~~730~ 

~770' 

10 

ESE 

730~ 

~754~ 

2 

SE 

.20 

.55 

0 

SE 

.21 

.47 

0 

SSE 

.21 

.56 

0 

SSE 

.21 

.40 

0 

S 

.19 

.48 

0 

S 

.15 

.30 

0 

SSW 

.24 

.65 

4 

SSW 

.13 

.24 

0 

SW 

.24 

.59 

13 

SW 

.14 

.30 

0 

WSW 

.18 

.46 

1 

WSW 

.18 

.47 

0 

W 

.17 

.37 

1 

W 

.24 

.51 

4 

WNW 

Ae~ 

~740' 

2 

WNW 

.29 

'.54~ 

54 

NW 

.18 

.46 

5 

NW 

.23 

.50 

7 

NNW 

.14 

.31 

0 

NNW 

.25 

.57 

2 

N 

.14 

.31 

0 

N 

.23 

.53 

0 

LOCATION      30 

LOCATION      30 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.14 

.34 

0 

NNE 

.30 

.65 

2 

NE 

.17 

.40 

5 

NE 

.45 

.75 

55 

ENE 

.17 

.46 

5 

ENE 

.31 

.60 

11 

E 

.17 

.43 

2 

E 

.23 

.43 

0 

ESE 

.25 

.60 

9 

ESE 

.18' 

'73" 

0 

SE 

.20 

.56 

0 

SE 

.15 

.28 

0 

SSE 

.28 

.73 

5 

SSE 

.18 

.35 

0 

S 

.18 

.49 

1 

S 

.16 

.31 

0 

SSW 

.20 

.51 

3 

SSW 

.16 

.32 

0 

SW 

.19 

.47 

6 

SW 

.23 

.45 

0 

WSW 

.15 

.40 

0 

WSW 

.28 

.53 

2 

w 

.19 

.51 

18 

w 

.29 

.52 

11 
-- 

WNW 

"a" 

.43 

27 

WNW 

726" 

'75T~ 

NW 

.17 

.47 

15 

NW 

.22 

.41 

I 

NNW 

.15 

.37 

0 

NNW 

.19 

.43 

0 

N 

.13 

.31 

0 

N 

.23 

.62 

0 
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NO -BUILD 


BUILD 


LOCATION      3 1 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 
MEAN    GUST 


,17 
16 

,18 
16 


.40 
.34 
.41 
.40 


WEIGHT 
(ANNUAL) 
0 
1 
2 
0 


ESE 

.17 

.42 

0 

SE 

.16 

.44 

0 

SSE 

.18 

.47 

0 

S 

.15 

.38 

0 

SSW 

.20 

.52 

0 

SW 

.22 

.54 

4 

WSW 

.20 

.49 

I 

W 

.19 

.43 

3 

WWW 

.25 

.52 

66 

NW 

.19 

.44 

8 

NNW 

.26 

.53 

16 

N 

.16 

.37 

0 

LOCATION  32 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.21 

.49 

1 

NE 

.25 

.57 

15 

ENE 

.26 

.56 

19 

E 

.27 

.64 

8 

ESE 

.27 

.61 

3 

SE 

.22 

.55 

0 

SSE 

.20 

.51 

0 

S 

.13 

.29 

0 

SSW 

.15 

.33 

0 

SW 

.16 

.36 

0 

WSW 

.15 

.34 

0 

W 

.13 

.29 

0 

WNW 

.14 

.40 

0 

NW 

.21 

.54 

13 

NNW 

.30 

.64 

40 

N 

.18 

.48 

0 

LOCATION 

0 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.00 

.00 

0 

NE 

.00 

.00 

0 

ENE 

.00 

.00 

0 

E 

.00 

.00 

0 

ESE 

.00 

.00 

0 

SE 

.00 

.00 

0 

SSE 

.00 

.00 

0 

S 

.00 

.00 

0 

SSW 

.00 

.00 

0 

SW 

.00 

.00 

0 

WSW 

.00 

.00 

0 

W 

.00 

.00 

0 

WNW 
NW 
NNW 
N 


.00 
.00 
.00 
.00 


.00 
.00 
.00 
.00 


0 
0 
0 
0 


LOCATION      31 


WIND 

ANGLE 

NNE 

NE 

ENE 

E 


RATIOS 
MEAN   GUST 


.20 
,19 
.15 
,14 


.52 
.51 
.38 
.31 


WEIGHT 

(ANNUAL) 

4 

11 

3 

0 


ESE 

.14 

.28 

0 

SE 

.13 

.24 

0 

SSE 

.13 

.23 

0 

S 

.13 

.22 

0 

SSW 

.13 

.23 

0 

SW 

.14 

.29 

0 

WSW 

.16 

.34 

I 

w 

.16 

.38 

5 

WNW 

.19 

.41 

45 

NW 

.17 

.41 

19 

NNW 

.19 

.45 

6 

N 

.19 

.46 

5 

LOCATION   32 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.18 

.40 

1 

NE 

.22 

.57 

13 

ENE 

.22 

.58 

14 

E 

.20 

.43 

2 

ESE 

.20 

.51 

1 

SE 

.20 

.44 

0 

SSE 

.22 

.48 

1 

S 

.16 

.33 

0 

SSW 

.21 

.46 

2 

SW 

.21 

.44 

6 

WSW 

.20 

.42 

4 

w 

.17 

.35 

2 

WNW 

.16 

.36 

4 

NW 

.21 

.51 

30 

NNW 

.24 

.56 

18 

N 

.20 

.47 

2 

LOCATION   33 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.23 

.50 

0 

NE 

.33 

-61 

8 

ENE 

.37 

.67 

16 

E 

.27 

.52 

0 

ESE 

.27 

.53 

0 

SE 

.37 

.75 

0 

SSE 

.27 

.68 

0 

S 

.37 

.88 

4 

SSW 

.35 

.79 

3 

SW 

.24 

.60 

0 

WSW 

.24 

.54 

0 

w 

.25 

.51 

0 

WNW 
NW 
NNW 
N 


29 

.54 

16 

3  7 

.63 

47 

33 

.59 

4 

19 

.41 

0 
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NO-BUILD 

BUILD 

LOCATION 

0 

LOCATION      34 

WIND 

RATIOS 

WEIGHT 

WIND 

RATIOS 

WEIGHT 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

ANGLE 

MEAN 

GUST 

(ANNUAL) 

NNE 

.00 

.00 

0 

NNE 

.30 

.70 

1 

NE 

.00 

.00 

0 

NE 

.37 

.76 

20 

ENE 

.00 

.00 

0 

ENE 

.38 

.74 

24 

E 

.00 

.00 

0 

E 

.27 

.52 

1 

ESE 

Too' 

.00 

0 

ESE 

.23 

"746" 

0 

SE 

.00 

.00 

0 

SE 

.26 

.53 

0 

SSE 

.00 

.00 

0 

SSE 

.21 

.54 

0 

S 

.00 

.00 

0 

S 

.38 

.81 

6 

ssw 

.00 

.00 

0 

SSW 

.38 

.81 

9 

sw 

.00 

.00 

0 

sw 

.23 

.59 

0 

wsw 

.00 

.00 

0 

wsw 

.21 

.50 

0 

w 

.00 

.00 

0 

w 

.19 

.46 

0 

WNW 

,00 

.00 

0 

WNW 

~.Tk 

.49 

3 

NW 

.00 

.00 

0 

NW 

.33 

.62 

34 

NNW 

.00 

.00 

0 

NNW 

.30 

.58 

2 

N 

.00 

.00 

0 

N 

.21 

.54 

0 
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Appendix  F      Boston  Redevelopment  Authority  Approvals 


MEMORANDUM 


JUNE  24,  1993 


TO: 


FROM: 


SUBJECT: 


BOSTON  REDEVELOPMENT  AUTHORITY  AND 
PAUL  L  BARRETT,  DIRECTOR 

BEVERLEY  E.  JOHNSON,  ASSISTANT  DIRECTOR  FOR 
INSTITUTIONAL  PLANNING  AND  DEVELOPMENT 
E.  OWEN  DONNELLY,  DEPUTY  DIRECTOR 
LAWRENCE  BROPHY,  SENIOR  PLANNER 

PUBLIC  HEARING  CONCERNING  A  DEVELOPMENT  IMPACT 
PROJECT  PLAN  AND  A  PLANNED  DEVELOPMENT  AREA 
DEVELOPMENT  PLAN  SUBMITTED  BY  BOSTON  UNIVERSITY  IN 
CONNECTION  WITH  THE  PROPOSED  SCHOOL  OF  MANAGEMENT 
PROJECT 


SUMMARY: 


This  project  was  taken  under  advisement  by  tine  Board  at  the  June  10, 
1993  meeting.   This  memorandum  requests  that  the  Authority: 
(1)  Approve  the  Development  Plan  and  Development  Impact  Project 
Plan  submitted  by  Boston  University  in  connection  with  the  proposed 
School  of  Management  Project  ("the  Development  Plan");  (2)  Authorize 
the  Director  to  enter  into  a  Development  Impact  Project  Agreement  and 
a  Cooperation  Agreement  with  Boston  University;  (3)  Authorize  the 
Director  to  petition  the  Zoning  Commission  for  the  designation  of  the 
Planned  Development  Area;  (4)  Authorize  the  Director  to  recommend 
approval,  conditional  upon  design  review,  of  the  petition  to  the  Board  of 
Appeal  for  zoning  relief  in  connection  with  the  Proposed  Project; 

(5)  Authorize  the  Director  to  issue  an  Adequacy  Determination  upon 
completion  of  the  Authority's  Article  31  Development  Review  Process; 

(6)  Approve  the  Schematic  Design;  and  (7)  Authorize  the  Director  to 
take  ail  actions  and  execute  all  documents  deemed  necessary  and 
appropriate  relative  to  the  Development  Plan. 


INTRODUCTION 

On  June  10,  1993,  the  Boston  Redevelopment  Authority  held  a  public  hearing 
concerning  the  Development  Plan  and  the  Development  Impact  Project  Plan  submitted 
by  Boston  University  in  connection  with  the  proposed  School  of  Management  Project. 
At  the  conclusion  of  the  hearing,  the  Authority  voted  to  take  the  project  under 
advisement  so  that  issues  raised  could  be  addressed.   On  June  21,  1993,  the  Director 
met  with  representatives  of  area  residents  to  discuss  their  concerns.   Sufficient 
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agreement  was  reached  at  the  meeting  to  confirm  that  the  outstanding  issues  can  be 
resolved  as  a  part  of  the  completion  of  the  Authority's  Article  31  process. 

Boston  University  proposes  to  construct  a  School  of  Management  ana  an  executive 
administration  center  on  their  Charles  River  campus  at  595  Commonwealth  Avenue. 
The  proponent  requests  approval  of  a  Development  Impact  Project  Plan  and  a 
Planned  Development  Area  Development  Plan.    Boston  University  has  voluntarily 
agreed  to  have  the  project  undergo  a  review  process  pursuant  to  Article  31  of  the 
Boston  Zoning  Code.  The  Proposed  Project  (the  "Prooosed  Project")  was 
programmed  in  the  Boston  University  Master  Plan  1986-1996  which  was  approved  by 
the  Boston  Redevelopment  Authonty  on  March  26,  1987. 

PROJECT  DESCRIPTION 

Boston  University  proposes  to  ccnstnjct  a  S70  million  new  School  of  Management  and 
administration  center  at  595  Commonwealth  Avenue.   The  Proposed  Project  will  be 
privately  financed.   The  building  will  contain  approximately  221,700  square  feet  of 
gross  floor  area  devoted  to  academic  and  administrative  uses  and  270  parking  spaces 
on  three  levels  below  grade.   The  new  facilities  will  accommodate  the  School's 
enrollment  of  approximately  3,400  graduate  and  undergraduate  students  and  112  full- 
time  and  81  part-time  faculty.   The  need  for  the  new  building  is  not  only  created  by 
expanded  programs  over  the  years  but  also  by  the  changes  in  teaching  techniques 
ana  technology.   The  building  will  contain  specialized  classrooms,  small  case-study 
rooms,  extensive  computer  facilities,  a  library,  an  auditorium,  offices  and  support 
facilities.   The  structure  will  contain  9  stories  and  have  a  floor-area-ratio  (FAR)  of  6.5. 
The  public  sidewalks  adjacent  to  tne  site  will  be  landscaped. 

The  Project  is  located  on  the  Boston  University  campus  at  the  comer  of 
Commonwealth  Avenue  and  Sherborne  Street  near  Kenmore  Square.   The  site  is 
approximately  49,686  square  feet  or  1.14  acres  in  size.    Cun'ently  the  parcel  is  used 
as  a  parking  lot  with  a  caoacity  of  181  cars  and  is  located  in  a  B-4  zone.  The  site  is 
bounded  by  a  Howard  Johnson  Motor  Lodge  (owned  by  Boston  University)  to  the  east, 
a  University  residence  hall  to  the  north,  Commonwealth  Avenue  to  the  south,  and 
Sherborne  Street  to  the  west.   The  buildings  in  the  area  contain  a  mix  of  commercial, 
acaaemic,  and  residential  uses.   The  more  prominent  buildings  in  the  area  have  a 
FAR  range  of  5.5  to  8.  The  site  is  adjacent  to  the  Bay  State  Road-Back  Bay  West 
Historic  District  to  the  north.   The  majority  of  buildings  along  this  section  of  Bay  State 
Road  are  owned  by  Boston  University. 

BOSTON  UNIVERSITY  MASTER  PLAN 

In  1987,  Boston  University  comoleted  a  Master  Plan  for  its  Charles  River  campus 
through  18  months  of  cooperative  effort  witn  community  residents,  area  merchants. 
University  officials  and  representatives  of  the  City  of  Boston  and  the  Boston 
Redevelopment  Authority.    In  order  to  facilitate  the  participation  of  the  community 
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interests  in  the  planning  process,  a  University  Task  Force  was  organized  to  funaion 
as  the  mechanism  for  facilitating  the  review  process.   The  Boston  Redevelopment 
Authority  approved  the  Master  Plan  on  March  26,  1987.   Among  other  provisions,  the 
Plan  identifies  a  number  of  major  parcels  on  campus  that  the  University  envisions  as 
potential  development  sites  within  a  ten  year  timeframe.    In  the  Plan  each  site  was 
analyzed  and  appropriate  uses  were  proposed.   The  Proposed  Project  is  located  on  a 
portion  of  Site  Q.   The  Master  Plan  calls  for  the  development  of  the  School  of 
Management  on  Site  Q,  along  with  other  contemplated  uses  including  expanded  hotel 
facilities,  a  conference  center,  office,  retail  and  other  uses. 

PROJECT  REVIEW 

Boston  University  has  voluntarily  agreed  to  comply  with  the  Development  Review 
Requirements  set  forth  in  Article  31  of  the  Boston  Zoning  Code.    Accordingly,  Boston 
University  submitted  a  Project  Notification  Form  to  the  BRA  on  August  25,  1992  and  a 
Draft  Project  Impact  Report  on  Febnjary  22,  1993.   The  University  is  currently 
preparing  a  Final  Project  Impact  Report. 

Community  review  of  the  Proposed  Project  has  taken  place  within  the  context  of  the 
Article  31  process.    Meetings  have  also  been  held  with  the  Boston  University  Task 
Force  which  was  established  during  the  master  planning  process.    In  response  to 
concerns  raised  by  the  community,  Boston  University  has  reduced  the  height  of  the 
project.   The  University  Task  Force  has  voted  to  support  the  project. 

On  March  19,  1993,  the  Executive  Office  of  Environmental  Affairs  issued  a 
determination  that  the  Proposed  Project  would  require  the  preparation  of  an 
Environmental  Impact  Report  by  Boston  University.   This  report  is  currently  being 
prepared. 

BOSTON  CIVIC  DESIGN  COMMISSION  REVIEW 

The  Proposed  Project  was  initially  presented  for  review  to  the  Boston  Civic  Design 
Commission  (BCDC)  on  May  5,  1992.   At  that  time,  the  Project  was  referred  to  the 
Subcommittee  on  Design  of  the  BCDC.   Several  working  meetings  were  held  between 
the  Subcommittee  and  the  project  proponent.    Issues  related  to  density  and  massing 
were  not  resolved  to  the  satisfaction  of  both  parties.   On  March  3,  1993  the  BCDC 
voted  to  recommend  disapproval  of  the  project.  The  BCDC  vote  included  a 
recommendation  that  the  overall  height  of  the  building  be  reduced  by  at  least  two 
floors  and  that  the  massing  also  be  reduced.   Subsequently,  Boston  University 
reduced  the  project  size  from  366,000  GSF  to  321 ,700  GSF  (11%),  reduced  the 
project  height  the  equivalent  of  two  floors  and  reduced  the  FAR  from  7.7  to  6.5  (15%). 
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TRANSPORTATION  ACCESS  PLAN  AGREEMENT 

The  Proposed  Project  has  been  reviewed  by  the  Boston  Transportation  Department. 
A  Transportation  Access  Plan  Agreement  has  been  prepared  and  includes  mitigation 
measures  and  provisions  for  the  Proposed  Project.   A  TAP  Agreement  satisfactory  to 
the  Commissioner  of  BTD  will  be  executed  prior  to  the  issuance  of  a  building  permit 
for  the  construction  of  the  Proposed  Project. 

THE  GENERAL  PLAN  FOR  THE  CITY  AS  A  WHOLE 

In  approving  a  development  plan  or  a  development  impact  project  plan,  the  Authority 
must  find  that  such  plan  conforms  to  the  general  plan  for  the  City,  as  a  whole. 

By  turning  an  undenjtilized  site  into  a  School  of  Management  and  Administration 
Center,  the  project  will  convert  the  site  into  a  physical  and  financial  asset  and  will 
improve  land  values  and  provide  economic  stimulus.    By  using  materials  and  designs 
which  are  harmonious  with  the  surrounding  neighborhood,  the  Project  will  strengthen 
the  neighborhood  without  compromising  the  histohc  and  architectural  integnty  of  the 
area.   The  project  is  consistent  with  the  official  general  plan  of  the  City  as  a  wnole  as 
well  as  the  "Boston  University  Charles  River  Campus  Master  Plan  -  1986-1996." 

With  respect  to  this  project,  it  has  also  been  determined  that  nothing  in  the 
Development  Plan  will  be  injurious  to  the  neighborhood  or  otherwise  detrimental  to  the 
public  welfare.   Instead,  the  project  will  provide  numerous  positive  impacts.   Set  forth 
below  are  some  of  the  benefits  which  the  public  will  receive  as  a  result  of  the 
Proposed  Project. 

PUBLIC  BENEFITS 

The  Proposed  Project  is  a  "Development  Impact  Project"  (DIP)  under  Articles  26A  and 
26B  of  the  Boston  Zoning  Code  and  therefore  subject  to  housing  and  job  linkage 
obligations.   The  DIP  Agreement  anticipates  that  approximately  $1,108,500  in  housing 
linkage  funds  and  approximately  $221,700  in  job  linkage  funds  will  be  generated  by 
the  Project. 

The  project  cost  is  estimated  to  be  $70  million  and  will  generate  approximately  300 
constnjction  jobs  over  a  three  year  period.   From  a  financial  and  economic 
perspective,  the  project  is  expected  to  contribute  significantly  to  Boston's  economy.   It 
is  anticipated  that  approximately  480  people  will  be  employed  at  the  site  when  the 
project  is  completed.  With  approximately  9,600  employees,  the  University  is  among 
the  largest  private  employers  in  Boston. 

Additionally,  the  project  is  expected  to  result  in  positive  benefits  to  the  City  and  to 
several  neighborhoods  which  are  adjacent  to  or  near  the  University.  These  public 
benefits  are  expected  to  include  (1)  added  vitality  and  safety  along  sections  of 
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Common  wealth  Avenue  and  Shertorne  Street  bordering  the  site;  (2)  the  satisfaction  of 
urban  design  objectives  by  filling  the  visual  gap  presented  by  the  existing  uses  of  the 
site;  (3)  the  creation  of  a  visual  gateway  at  the  eastern  end  of  the  University's 
Commonwealth  Avenue  campus;  (4)  pedestrian  improvements  with  new  landscaped 
areas  and  streetscaping  elements;  (5)  improved  pedestrian  and  traffic  safety  along 
Commonwealth  Avenue;  (6)  the  expansion  of  mari<ets  for  Kenmore  Square  area 
businesses  due  to  an  influx  of  students  and  University  employees;  and  (7)  providing 
that  abutting  landowners  approve,  the  paving  of  the  alley  to  the  rear  of  the  site, 
leading  to  improved  access  and  safety. 

Boston  University  makes  direct  payments  to  the  City  of  Boston  in  the  form  of  taxes,  in- 
lieu-of-tax  payments,  fees,  and  permits.    In  1991,  the  University  paid  the  City  of 
Boston  a  total  of  $2.2  million.   This  reflects  $1.6  million  in  real  estate  taxes,  $300,000 
in-lieu-of-tax  payments,  and  $300,000  in  fees  and  permits.    Under  a  1980  agreement 
with  the  City  of  Boston,  Boston  University  pays  real  estate  taxes  on  taxable  properties 
acquired  after  1980.    Boston  University  will  continue  to  pay  property  taxes  on  a  portion 
of  the  Proposed  project  site  which  was  acquired  from  Texaco.   This  amounts  to  an 
annual  payment   of  $23,714. 

CONCLUSION 

The  Proposed  Project  is  critically  important  to  the  sensible  growth  of  the  Kenmore 
Square  area.   The  urban  design  elements  of  the  Proposed  Project  reflect  the  needs  of 
Kenmore  Square,  while  respecting  the  public  goals  and  guidelines  established  for 
development  in  Boston,  and  the  Proposed  Project  will  aid  the  City  financially.    Further, 
the  Development  Plan  satisfies  the  criteria  for  Development  Plans  and  Development 
Impact  Project  Plans  set  forth  in  Sections  3-1  A,  26A-3  and  26B-3  of  the  Code  and 
otherwise  complies  with  Sections  3-1  A,  26A-3  and  26B-3  of  the  Code. 

Additionally,  the  extensive  review  process  has  altered  the  project  reducing  its  height 
and  bulk,  thereby  resulting  in  a  building  more  compatible  with  the  surrounding 
community.   An  understanding  has  been  reached  with  area  residents  regarding  their 
concerns  which  provides  a  sound  basis  for  resolving  outstanding  issues  during  the 
complsticn  of  the  Article  31  process.    In  light  of  these  improvements  and  the  public 
benefits  from  the  Proposed  Project,  BRA  staff  recommends  that  the  Authority: 
(1)  approve  the  attached  Development  Plan  and  Development  Impact  Project  Plan  and 
authorize  the  Director  to  execute  the  attached  Development  Impact  Project  Agreement 
and  the  Cooperation  Agreement  for  the  Proposed  Project;  (2)  authorize  the  Director  to 
petition  the  Zoning  Commission  for  the  designation  of  the  Planned  Development  Area; 
(3)  authorize  the  Director  to  recommend  approval,  conditional  upon  design  review,  of 
the  petition  to  the  Zoning  Board  of  Appeal  for  conditional  use  permits,  variances,  or 
exceptions  required  in  connection  with  the  Proposed  Project;  (4)  authorize  the  Director 
to  issue  an  Adequacy  Determination  with  respect  to  the  Rnal  Project  Impact  Report 
upon  completion  of  the  Article  31  review  process;  (5)  approve  the  Schematic  Design; 
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and  (6)  authorize  the  Director  to  take  all  actions  and  execute  all  documents  deemed 
necessary  and  appropriate  relative  to  the  Development  Plan. 

Appropriate  votes  follow: 

VOTED:     That  with  respect  to  the  Proposed  Project  at  595  Commonwealth 
Avenue  (the  "Proposed  Project"),  presented  to  the  Boston 
Redevelopment  Authority  at  a  public  hearing  on  June  10,  1993  by 
Boston  University  (the  "Applicant"  or  the  "University"),  the  Boston 
Redevelopment  Authority  hereby  issues  the  following  findings, 
approvals,  and  authorizations: 

VOTED:     That  in  connection  with  the  Development  Plan  and  Development 
Impact  Project  Plan  for  Planned  Development  Area  No.  43  (the 
"Development  Plan"),  presented  at  a  public  hearing  duly  held  at  the 
offices  of  the  Boston  Redevelopment  Authority  (the  "Authority")  on 
June  10,  1993  and  after  consideration  of  evidence  presented  at,  and 
in  connection  with,  the  hearing  and  in  connection  with  the  proposed 
development  described  in  the  Development  Plan,  including  a  report 
entitled  "Boston  University  School  of  Management  Draft  Project 
Impact  Report,"  submitted  by  the  University  to  the  Authority  and  dated 
February,  1993,  the  Authority  finds  with  respect  to  the  Development 
Plan  that  (1)  the  Development  Plan  confonris  to  the  general  plan  for 
the  City  as  a  whole;  (2)  nothing  in  the  Development  Plan  will  be 
injurious  to  the  neighborhood  or  othenA^ise  detrimental  to  the  public 
welfare;  and  (3)  the  Development  Plan  does  adequately  and 
sufficiently  satisfy  all  other  development  plan  criteria  and 
specifications  for  a  Planned  Development  Area  and  for  a 
Development  Impact  Project  Plan,  as  set  forth  in  the  Boston  Zoning    • 
Code,  as  amended  (the  "Code");  and  further 

VOTED:     That  the  form  and  substance  of  the  Development  Plan  and 

Development  Impact  Project  Plan,  and  the  procedures  employed  in 
reviewing  and  approving  the  Development  Plan  and  Development 
Impact  Project  Plan,  conform  with  the  requirements  of  the  Code  as 
applied  to  a  Development  Plan  for  a  Planned  Development  Area 
under  Section  3-1 A  of  the  Code  and  a  Development  Impact  Project 
Plan  under  Articles  26A  and  268  of  the  Code;  and  further 

VOTED:     That  the  Authority  hereby  waives  any  procedural  requirements  of  the 
Authority's  "Zoning  Procedures  for  the  Master  Plan/PDA"  dated 
March  14,  1986  with  which  the  request  submitted  by  the  Applicant  for 
a  Planned  Development  Area  designation  for  the  parcel  of  land  which 
is  the  subject  of  the  Development  Plan  and  for  approval  of  the 
Development  Plan  is  not  in  conformity;  and  further 
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VOTED:     That  pursuant  to  the  provisions  of  Section  3-1 A  and  Articles  26A  and 
26B  of  the  Code,  the  Authority  hereby  approves  the  Development 
Plan  and  the  Development  Impact  Project  Plan.   The  Development 
Plan  and  the  Development  Impact  Project  Plan  is  embodied  in  a 
written  document  entitled  "Development  Plan  and  Development 
Impact  Project  Plan  for  Planned  Development  Area  No.  43,"  dated 
June  10,  1993,  consisting  of  6  pages  of  text  plus  attachments 
designated  Exhibits  A  through  G,  and  is  attached  hereto  as  Exhibit  A. 
The  Development  Plan  shall  be  on  file  at  the  office  of  the  Authority; 
and  further 


VOTED:     That  with  respect  to  the  Development  Impact  Project  Agreement  and 
the  Cooperation  Agreement  presented  to  the  Authority  at  its  public 
hearing  on  June  10,  1993,  the  BRA  hereby  authorizes  the  Director  in 
the  name  and  on  behalf  of  the  Authority  (1)  to  execute  (a)  a 
Development  Impact  Project  Agreement  for  the  Proposed  Project,  in 
the  form  attached  hereto  as  Exhibit  B  with  such  changes  as  deemed 
necessary  and  appropriate  by  the  Director  and  the  Chief  General 
Counsel;  and  (b)  to  execute  all  other  necessary  agreements  and 
documents  incidental  to  the  Development  Plan  with  such  changes  as 
the  Director  and  Chief  General  Counsel  determine  to  be  necessary  or 
desirable;  (2)  to  execute  a  Cooperation  Agreement  in  the  form 
attached  hereto  as  Exhibit  C  with  such  changes  as  deemed 
necessary  and  appropriate  by  the  Director  and  the  Chief  General 
Counsel;  and  (3)  to  certify  in  the  name  of  the  Authority  that  plans 
submitted  to  the  Inspectional  Services  Commissioner  in  connection 
with  said  project  are  in  conformity  with  said  Development  Plan,  the 
Director's  certification  to  be  conclusive  evidence  of  said 
determination;  said  agreements  to  be  on  file  in  the  Office  of  the 
Authority;  and  further 

VOTED:     That  the  BRA  hereby  authorizes  the  Director  to  petition  the  Zoning 
Commission  of  the  City  of  Boston  (the  "Commission")  for  a  Planned 
Development  Area  designation  for  the  parcel  of  land  which  is  the 
subject  of  the  Development  Plan  for  Planned  Development  Area 
No.  43  and  to  recommend  to  the  Commission  that  it  approve  such 
petition  and  the  Development  Plan  pursuant  to  Section  3-1 A  of  the 
Code;  and  further 


VOTED:      (a) 


That  whereas  in  order  for  the  Board  of  Appeal  of  the  City  of 
Boston  (the  "Board  of  Appeal")  to  grant  certain  exceptions  from 
the  provisions  of  the  Boston  Zoning  Code,  including  exceptions 
with  respect  to  the  floor  area  ratio,  setbacks,  yard  requirements, 
certain  other  dimensional  features  of  the  Development,  parking, 
loading,  uses,  and  procedural  requirements  in  accordance  with 


SBM  EM/24 
062493A7 


Section  6A-3  of  the  Code,  it  must  find  (1)  that  each  requested 
exception  is  "in  harmony  with  the  general  purpose  and  intent"  of 
the  Code;  (2)  that  each  requested  exception  is  in  conformity 
with  the  applicable  Development  Plan,  and  that  the  Authority 
has  so  certitled;  and  (3)  that  the  Development  complies  with  the 
Development  Impact  Project  requirements  of  the  Code,  the 
Authority  finds  that,  for  reasons  set  forth  above,  and  based 
upon  a  review  of  the  Applicant's  Development  Plan,  the  above- 
stated  chteria  are  satisfied  as  to  each  of  the  exceptions  listed  in 
the  schedule  entitled  "Anticipated  Zoning  Exceptions"  attached 
as  Exhibit  G  to  the  Development  Plan  (the  "Zoning  Requests"); 
and  further 

(b)     That  pursuant  to  Section  6A-2  of  the  Code,  the  Authority  hereby 
authorizes  the  Director  of  the  Authority  to  recommend  to  the 
Board  of  Appeal  approval  of  the  Zoning  Requests,  with  such 
changes  as  the  Director  of  the  Authority,  in  his  discretion,  shall 
determine  to  be  necessary  or  desirable,  his  taking  of  any  such 
action  to  be  conclusive  evidence  of  his  determination  and  of  the 
authority  granted  to  him  hereunder;  which  approvals  are 
recommended  by  the  Authority  provided  that  the  Commission 
will  have  adopted  a  Map  Amendment  designating  the  land 
involved  as  a  B-4-D  Zoning  District.   The  Authority  hereby 
authorizes  the  Director  of  the  Authority  to  certify  to  the 
Commission  and  the  Board  of  Appeal  that  said  exceptions 
requested  on  appeal  are  in  conformity  with  the  Development 
Plan;  and  further 

VOTED:     That  with  respect  to  Development  Review  of  the  Proposed  Project 
under  Article  31  of  the  Boston  Zoning  Code,  as  amended,  the  BRA 
hereby  authorizes  the  Director  to  execute,  in  the  name  and  on  behalf 
of  the  BRA,  an  Adequacy  Determination  upon  completion  of  the 
Authority's  Article  31  process  with  respect  to  the  Final  Project  Impact 
Report  for  the  Boston  University  School  of  Management  Project, 
595  Commonwealth  Avenue;  and  further 

VOTED:     That  the  Authority  hereby  approves  the  Schematic  Design  for  the 

Project  which  is  the  subject  of  the  Development  Plan  (as  set  forth  on 
the  documents  listed  on  Exhibit  D  to  the  Cooperation  Agreement 
attached  hereto  as  Exhibit  D);  and,  in  accordance  with  Section  28-15 
of  the  Code,  hereby  approves  the  design  for  the  Proposed  Project; 
and  further 
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VOTED:     That  the  Authority  hereby  authorizes  the  Director  to  certify  to  the 
Inspectional  Sen/ices  Commission  that  the  Development  complies 
with  the  Development  Review  Requirements  of  the  Code,  his 
certification  of  such  to  be  conclusive  evidence  of  his  determination 
and  of  the  authority  granted  to  him  hereunder;  and  further 

VOTED:     That  the  Authority  hereby  authorizes  the  Director  to  take  all  actions 

and  execute  all  documents  deemed  necessary  and  appropriate  by  the 
Director  and  the  Chief  General  Counsel  in  connection  with  the 
Development  Plan  and  the  Development  Impact  Project  Plan. 

VOTED:     That  Boston  University,  through  its  private  geotechnical  consultant, 

shall  prepare  a  plan  to  address  any  and  all  changes  in  the  water  table 
both  during  the  construction  phase  and  following  project  completion. 
Such  plan  shall  be  reviewed  by  the  Authority. 
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BOSTON  REDEVELOPMENT  AUTHORITY 

DEVELOPMENT  PLAN 

and 
DEVELOPMENT  IMPACT  PROJECT  PLAN 

for 
PLANNED  DEVELOPMENT  AREA  NO.  43 

595  Commonwealth  Avenue 

Trustees  of  Boston  University 

June  10,  1993 


Development  Plan:   In  accordance  with  Section  3-lA  of  the 
Boston  Zoning  Code  (the  "Code"),  this  development  plan  and 
development  impact  project  plan  (the  "Development  Plan")  sets 
forth  information  on  the  proposed  development  (the  "Project")  of 
595  Commonwealth  Avenue,  a  site  of  approximately  1.14  acres  (the 
"Site"),  including  the  proposed  location  and  appearance  of 
structures,  open  spaces  and  landscaping,  proposed  uses  of  the 
Site,  densities,  proposed  traffic  circulation,  parking  and  loading 
facilities,  access  to  public  transportation  and  proposed 
dimensions  of  structures.   This  Development  Plan  represents  the 
first  stage  in  the  planning  process  for  the  improvement  of  the 
Site.   In  the  next  stages  of  the  development  process,  design 
development  plans  and  final  plans  and  specifications  for  the 
Project  will  be  submitted  to  the  Boston  Redevelopment  Authority 
(the  "BRA")  pursuant  to  Section  3-lA  of  the  Code  for  final  design 
review  approval  and  certification  as  to  consistency  with  this 
Development  Plan.   This  Development  Plan  consists  of  5  pages  of 
text  plus  attachments  designated  Exhibits  A  through  G.   All 
references  to  this  Development  Plan  contained  herein  shall  pertain 
only  to  such  6  pages  and  exhibits.   Exhibits  A  through  G  are 
subject  to  final  design,  environmental  and  other  development 
review  by  the  BRA  and  by  other  governmental  agencies  and 
authorities.   This  Development  Plan  is  also  intended  to  satisfy 
the  requirements  of  Article  26A  and  Article  26B  of  the  Code 
regarding  Development  Impact  Project  Plans. 


Developer :   Trustees  of  Boston  University,  a  Massachusetts 
nonprofit,  educational  corporation,  its  successors  and  assigns 
(the  "University" ) . 

Location  and  Description  of  Site:   The  Site  consists  of  a 
parcel  of  land  containing  approximately  49,586  square  feet  or 
approximately  1.14  acres,  located  at  595  Commonwealth  Avenue, 
Boston,  Suffolk  County,  Massachusetts,  as  more  particularly 
bounded  and  described  in  Exhibit  A  attached  hereto  and  as  shown  en 
a  plan  entitled  "Topographic  Site  Plan  Boston  University  587-599 
Commonwealth  Avenue  Boston,  Mass",  dated  January  6,  1992,  revised 
February  11,  1992,  October  29,  1992,  March  23,  1993  and 
April  27,  1993,  prepared  by  Harry  R.  Feldman,  Inc.  and  attached 
hereto  as  Exhibit  B. 

Proposed  Location  and  Appearance  of  Structures:   As  currently 
planned,  the  Project  will  include  the  construction  of  a  single 
structure  ("595  Commonwealth  Avenue"),  rising  nine  (9)  stories 
above  the  grade  of  Commonwealth  Avenue.   This  above-grade 
structure  will  be  constructed  above  a  three  (3)  level  parking 
facility  located  below  tne  grade  of  Comimonwealth  Avenue.   It  is 
currently  anticipated  that  595  Commonwealth  Avenue  will  be  located 
approximately  as  shown  on  Exhibit  C  attached  hereto. 
595  Commonwealth  Avenue  will  have  heights  and  a  gross  floor  area 
not  in  excess  of  those  set  forth  on  Exhibit  D  attached  hereto. 
All  references  herein  to  "gross  floor  area"  refer  to  that  term  as 
defined  in  the  Code. 

The  elevations  and  the  building  section  attached  hereto  as 
Exhibit  E  illustrate  the  general  appearance  of  595  Commonwealth 
Avenue.   The  final  location  and  appearance  of  595  Commonwealth 
Avenue  are  subject  to  final  design,  environmental  and  other 
development  review  by  the  BRA  and  other  governmental  agencies  and 
authorities . 

Incidental  to  the  construction  of  the  Project  will  be  the 
demolition  of  the  buildings  currently  located  on  the  Site. 

Proposed  Open  Spaces  and  Landscaping;    The  creation  of  new 
landscaping  along  Commonwealth  Avenue  and  Sherborn  Street  as  well 
as  new  sidewalk  materials  and  other  streetscape  improvements  are 
presently  planned  in  connection  with  the  Project.   These 
improvements  will  include  a  variety  of  paving  materials,  lighting, 
trees,  shrubs  and  ground  cover. 

Proposed  Uses  of  the  Area:   The  Project  is  planned  to  include 
educational  and  other  institutional  uses,  eating  places,  office 
uses,  parking  and  uses  ancillary,  accessory,  incidental  and/or 
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auxiliary  to  any  of  the  foregoing  uses,  including  roadways  and 
pedestrian  areas  for  access  through  the  Site.   The  proposed  uses 
planned  for  the  Project  may  include  those  uses  listed  in  Exhibit  ? 
attached  hereto.  ^-^ 

Proposed  Dimensions  of  Structures:   595  Commonwealth  Avenue 
will  have  heights  and  a  gross  floor  area  not  in  excess  of  those 
set  forth  on  Exhibit  D  attached  hereto.   Upon  establishment  of  the 
PDA,  the  Site  will  be  located  in  a  3-4-D  zoning  district.   In  such 
districts,  relief  from  the  requirements  of  the  Code  may  be  sought 
as  exceptions  pursuant  to  Article  6A  of  the  Code.   Exhibit  G 
attached  hereto  sets  forth  a  list  of  anticipated  zoning  exceptions 
required  for  the  Project.   Because  the  design  of  the  Project  is 
subject  to  further  design,  environmental  and  other  development 
review  by  the  BRA  and  other  governmental  agencies  and  authorities, 
the  zoning  relief  required  for  the  Project  may  change 
correspondingly. 

Proposed  Densities:   The  Site  is  located  in  a  B-4,  General 
Business  Zoning  District,  in  which  the  maximum  floor  area  ratio 
("FAR")  under  the  Code  is  4.0.   This  Development  Plan  provides  for 
an  overall  FAR  of  6.5  for  the  Site  based  upon  the  ratio  of 
322,959  square  feet  of  gross  floor  area  (calculated  as  described 
in  the  Code)  to  the  existing  land  area  of  the  Site  of 
approximately  49,686  square  feet. 

Development  Impact  Project  Contribution:   As  required  under 
Section  26A-3  of  the  Code,  the  University  will  enter  into  a 
Development  Impact  Project  Agreement  (the  "DIP  Agreement")  with 
the  BRA  and  will  be  responsible  for  making  a  Development  Impact 
Project  Contribution  (the  "DIP  Contribution")  with  regard  to  the 
Project,  to  the  extent  required  by  the  DIP  Agreement.   As  required 
under  Section  26B-3  of  the  Code,  the  University  will  also  be 
responsible  for  making  a  Jobs  Contribution  with  regard  to  the 
Project,  to  the  extent  required  by  the  DIP  Agreement.   It  is 
anticipated  that  595  Commonwealth  Avenue  will  contain 
approximately  321,700  square  feet  of  gross  floor  area  devoted  to 
certain  uses  enumerated  in  Table  D  of  Article  26A  of  the  Code  and 
Table  S  of  Article  26B  of  the  Code,  including,  without  limitation, 
use  No.  16A  under  the  Code  and  other  institutional  and  educational 
uses . 

Projected  Number  of  Employees:   It  is  estimated  that  the 
Project  will  generate  approximately  300  construction  jobs  in  the 
City  of  Boston  and  that  approximately  480  people  will  be  employed 
at  the  Site  when  the  Project  is  completed. 
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Proposed  Traffic  Circulation:   Vehicular  access  to  and  egress 
from  595  Cornmonweaith  Avenue  is  expected  to  be  on  Commonwealth 
Avenue  and  Sherborn  Street.   Current  plans  provide  for  an  entrance 
to  the  parking  garage  co  be  located  along  the  southeast  corner  of 
595  Commonwealth  Avenue.   Interior  circulation  within  the  garage 
will  be  via  a  ramp  system. 

Proposed  Parking  and  Leading  Facilities:   The  garage  planned 
for  the  Size  will  provide  up  to  270  parking  spaces.   As  curren-ly 
planned,  the  Project  will  include  a  -hree  bay  loading  docx  wich 
one  bay  being  devoted  to  a  trash  compactor/dumpster . 

Access  to  Public  Transportation:   The  Site  is  located  on  rhe 
ComiTionwealtn  Avenue  branch  of  the  MBTA  Green  Line.   A  trolley  stop 
is  located  directly  in  front  of  the  Site,  on  Commionwealth  Avenue 
at  Sherborn  Street.   MBTA  buses  running  between  Watertown  and 
Kenmore  Square  travel  along  Corrjnonwealth  Avenue  with  a  stop  at  the 
corner  of  Commonwealth  Avenue  and  Sherborn  Street,  and  M3TA  buses 
running  between  Central  Square  in  Cambridge  and  Boston  City 
Hospital  in  the  South  Znd  also  travel  along  Commonwealth  Avenue 
with  a  stop  at  the  3U  Bridge.   In  addition,  Kenmore  Square,  to  the 
east  of  the  Site,  is  a  major  public  transportation  hub. 

Development  Review  Procedures;   All  design  plans  for  the 
-•'^Lk  Project  are  subject  to  ongoing  development  review  and  approval  by 

^'•^        the  BRA.   Such  review  is  to  be  conducted  in  accordance  wich  the 

BRA'S  "Development  Review  Procedures"  dated  1985,  revised  1986  in 
the  form  attached  to,  and  as  affected  by,  the  Cooperation 
Agreement  for  the  Site. 

Public  Benefits:   The  Project  is  expected  to  result  in 
positive  benefits  to  the  City  and  to  several  neighborhoods  which 
are  adjacent  to  or  near  the  University.   These  public  benefits  are 
expected  to  include  (1)  added  vitality  and  safety  along  sections 
of  Commonwealth  Avenue  and  Sherborn  Street  bordering  the  Site,  (2) 
the  satisfaction  of  urban  design  objectives  by  filling  the  visual 
gap  presented  by  the  existing  uses  of  the  site,  (3)  the  creation 
of  a  visual  gateway  at  the  eastern  end  of  the  University's 
Commonwealth  Avenue  campus,  (4)  pedestrian  improvements  with  new 
landscaped  areas  and  streetscaping  elements,  (5)  improved 
pedestrian  and  traffic  safety  along  Commonwealth  Avenue,  (5)  the 
expansion  of  markets  for  Kenmore  Square  area  businesses  due  to  an 
influx  of  students  and  University  employees  and  (7)  providing  that 
abutting  landowners  approve,  the  paving  of  the  alley  to  the  rear 
of  the  Site,  leading  to  improved  access  and  safety. 

From  a  financial  and  economic  perspective,  the  Project  is 
expected  to  contribute  significantly  to  Boston's  economy  by  adding 
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approximately  300  construction  jobs  in  the  City  of  Boston.   It  is 
also  anticipated  that  approximately  480  people  will  be  employed  at 
the  Site  when  the  Project  is  completed.   With  approximately  9,600 
employees,  the  University  is  among  the  largest  private  employers 
in  Boston. 


-3- 


h^ 


Attachments: 
Exhibit  A: 
Exhibit  3: 

Exhibit  C: 
Exhibit  D 


Exhibit  E 


Exhibit  F 


Exhibit  G 


Legal  Description 

Plan  entitled  "Topographic  Sice  Plan  Boston 
University  587-599  Commonwealth  Avenue  3oston, 
Mass" 

Plan  showing  approximate  location  of  595 
Commonwealth  Avenue 

Maximum  Building  Heights  and  Gross  Floor  Area 

Elevations  and  Building  Section 

Table  of  Proposed  Uses 

Anticipated  Zoning  Exceptions 
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EXHIBIT  A 
to  PDA  Development  Plan 

(exhibit  begins  on  next  page) 


A-1 


A  parcel  of  land,  in  Boston,  Suffolk  County,  Massachusetts, 
shown  on  a  plan  entitled  "Topographic  Site  Plan  Boston  University 
587-599  Commonwealth  Avenue  Boston,  Mass",  dated  January  5,  1992, 
revised  February  11,  1992,  October  29,  1992,  March  23,  1993  and 
April  27,  1993,  prepared  by  Harry  R.  Feldman,  Inc.,  bounded  and 
described  according  to  said  plan  as  follows: 

SOUTHERLY       by  Comxnonwealth  Avenue,  341.50  feet; 

WESTERLY       by  Sherborn  Street,  142.00  feet; 

NORTHERLY       by  the  center  line  of  a  Private  Alley,  341.42 
feet;  and 

EASTERLY       by  land  now  or  formerly  of  Louis  Puro, 
Trustee,  141.00  feet. 

Containing  49,686  square  feet  according  to  said  plan. 
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EXHIBIT  B 
to  PDA  Development  Plan 

exhibit  begins  on  next  page; 
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EXHIBIT  C 
to  PDA  Development  Plan 

(exhibit  begins  on  next  page) 
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EXHIBIT  D 
to  PDA  Development  Plan 

(exhibit  begins  on  next  page) 


D-1 


MAXIMUM  BUILDING  HEIGHTS  AND  GROSS  FLOOR  AREA 


Gross  Floor  Area 
Not  to  Exceed 
(square  feet) 


Height  Not  to  Exceed 
(stories/feet  and 
inches  above  grade, 
as  defined  in  the  Code) 


595  Commonwealth 
Avenue 


322,959 


9  (plus  mechanical 
Denthouse)/16  6 ' 2" 


The  oarking  garage  to  be  located  in  595  Commonwealth  Avenue 
will  be  situated  below  the  average  grade  of  Commonwealth  Avenue  as 
it  abuts  the  Site.   Because  the  Code  excludes  from  the  definition 
of  "gross  floor  area"  any  garage  space  which  is  m  the  basement  ot 
a  building,  and  because  the  Code  defines  basement  as  "that  portion 
of  a  building  which  is  partly  or  completely  below  grade  ,  the 
floor  space  devoted  to  oarking  which  is  to  be  located  in  395^^ 
Commonwealth  Avenue  is  not  included  in  the  "gross  floor  area 
figure  provided  on  this  table  or  elsewhere  in  this  Development 
Plan. 
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EXHIBIT  E 
to  PDA  Development  Plan 

(exhibit  begins  on  next  page; 
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EXHIBIT  F 
to  PDA  Development  Plan 

(exhibit  begins  on  next  page) 
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TABLE  OF  PROPOSED  USES 


USE  NO.  USE 

16A  College  or  university  granting  degrees  by 

authority  of  the  Commonwealth  of 
Massachusetts 

13  Trade,  professional  or  other  school 

20A  Library  or  museum  not  conducted  for 

profit,  and  accessory  to,  a  use  listed 
under  Use  Item  No.  15A,  18,  22,  23,  or  24, 
whether  or  not  in  the  same  lot 

24  Scientific  research  and  teaching 

laboratories  not  conducted  for  profit  and 
accessory  to  a  use  listed  under  Use  Item 
No.  16,  16A,  18,  22,  or  23,  whether  or  not 
on  the  same  lot,  provided  that  all 
resulting  cinders,  dust,  flashing,  fumes, 
gases,  odors,  refuse  matter,  smoke  and 
vapor  are  effectively  confined  to  the  lot 
or  so  disposed  of  as  not  to  be  a  nuisance 
or  hazard  to  health  or  safety;  and 
provided  also  that  no  noise  or  vibration 
is  perceptible  without  instruments  more 
than  fifty  feet  from  the  lot  or  any  part 
of  the  lot. 

29  Adult  education  center  building 

34  Store  primarily  serving  the  local  retail 

business  needs  of  the  residents  of  the 
neighborhood,  but  not  constituting  a 
business  as  described  in  Use  Item  No.  34A, 
including,  but  not  limited  to,  store 
retailing  one  or  more  of  the  following: 
food,  baked  goods,  groceries,  packaged 
alcoholic  beverages,  drugs,  tobacco 
products,  clothing,  dry  goods,  books, 
flowers,  paint,  hardware  and  minor 
household  appliances 

36A  Sale  over  the  counter,  not  wholly 

incidental  to  a  use  listed  under  Use  Item 
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No.  34  or  Use  Item  No.  37  or  Use  Item 
No.  50,  of  on-premises  prepared  food  or 
drink  for  off-premises  consumption  or  for 
on-premises  consumption  if,  as  so  sold, 
such  food  or  drink  is  ready  for  take-out 

37  Lunch  room,  restaurant,  cafeteria  or  other 
place  for  the  service  or  sale  of  food  or 
drink  for  on-premises  consumption, 
provided  that  there  is  no  dancing  nor 
entertainment  other  than  phonograph,  radio 
and  television,  and  that  neither  food  nor 
drink  is  served  to,  or  consumed  by, 
persons  while  seated  in  motor  vehicles 

38  Place  for  sale  and  consumption  of  food 
and  beverages  (other  than  drive-in 
restaurant)  providing  dancing  or 
entertainment  or  both;  theatre 
(including  m.otion  picture  theatre  but  not 
drive-in  theatre);  concert  hall; 

dance  hall;  ...  provided  that  such 
establishment  is  customarily  open  to  the 
public  at  large  and  does  not  exclude  any 
minor  by  reason  of  age  as  a  prevailing 
practice 

39  Office  of  accountant,  architect,  attorney, 
dentist,  physician,  or  other  professional 
person,  not  accessory  to  a  main  use 

40  Real  estate,  insurance  or  other  agency 
office 

41  Office  building,  post  office,  bank  (other 
than  drive-in  bank)  or  similar 
establishment 

59  Parking  garage 

71  Any  use  on  a  lot  adjacent  to,  or  across 

the  street  from,  but  in  the  same  district 
as,  a  lawful  use  to  which  it  is  ancillary 
and  ordinarily  incident  and  for  which  it 
would  be  a  lawful  accessory  use  if  it  were 
on  the  same  lot;  any  such  use  on  such  a 
lot  in  another  district  unless  such  use  is 
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ANTICIPATED  ZONING  SXCEPTIQNS 

Use  Item  Nos .   16A,  18,  20A,  24,  36A,  59,  71,  72,  79  and  85 
3-lA(c)    Restricted  Parking  District 


11 

Signs 

22 

Yard  Regulation 

Article 

15 

Floor  Area  Ratio 

19 

Side  Yards 

20 

Rear  Yards 

21 

Setbacks  of 

Parapet 

Requirements 

ProDosed 

4.0 

6.5 

East  -  16.75' 

.17' 

20' 

8.5' 

North  -  81.2'  North  8.5' 

South  31.2'  South  -  none 

East  -  50.2'  East  -  .17' 

West  -  20.2'  West  -  20.66' 

24       Off-street  Loading    5  3,  with  one 

devoted  to  a 
trash  compactor/ 
dumpster 


As  required  by  the  Code,  the  calculation  of  paraget , setback 
requirements  set  forth  above  is  based  on  the  formula  ^t^      and  the 
provisions  of  Article  21.   Determining  the  applicable  requirement 
for  each  face  of  a  building  wall,  as  anticipated  by  the  Code, 
would  require  several  calculations  for  each  side  of  the  building 
because  of  the  numerous  setbacks  in  building  depth  and  height. 
Instead,  the  requirements  set  forth  above  are  based  upon  zr.e 
"worst  case",  viewing  each  side  of  the  building  as  a  whole,  by 
inserting  the  maximum  height  and  length  of  each  side  of  the 
building  into  the  formula.   The  proposed  parapet  setbacks  of  che 
building  are  the  minimum  anticipated  setback  from  lot  lines  of 
each  side  of  the  building  although  these  numbers  (like  -he  side 
yard  and  rear  yard  parapet  setbacks)  may  change  based  upon 
continuing  development  review. 
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COOPERATION   AGREEMENT 

FOR 

PLANNED  DEVELOPMENT  AREA  NO.  4  3 

59  5  COMMONWEALTH  AVENUE 

TRUSTEES  OF  BOSTON  UNIVERSITY 

AGREEMENT  made  as  of  the  day  of  ,  1993  by  and 

between  the  BOSTON  REDEVELOPMENT  AUTHORITY,  a  public  body  politic 
and  corporate  created  pursuant  to  Chapter  121B  of  the 
Massachusetts  General  Laws,  as  amended,  acting  in  its  capacity  as 
the  planning  board  for  the  City  of  Boston  (the  "Authority"),  and 
TRUSTEES  OF  BOSTON  UNIVERSITY,  a  Massachusetts  non-profit, 
educational  corporation,  or  its  designee{s)  (the  "University"). 

WHEREAS,  the  University  wishes  to  undertake  the  development 
of  a  certain  parcel  of  land  in  the  City  of  Boston  (the  "City") 
known  as  595  Commonwealth  Avenue  and  more  particularly  described 
in  Exhibit  A  (the  "Site"); 

WHEREAS,  the  University  submitted  /\  a  Development  Plan  and 
Development  Impact  Project  Plan  (the  "Development  Plan")  to  the 
Authority  for  designation  of  the  Site  as  Planned  Development  Area 
Number  43  /\  for  the  Site; 
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WHEREAS,  the  Development  Plan  was  approved  by  the  Authority 
on  A  June  24,  1993  (the  "Vote"),  after  a  public  hearing  at  its 
meeting  held  on  June  10,  1993,  notice  of  which  hearing  was 
published  in  The  Boston  Herald  on  June  1,  1993  and  June  4,  1993,  a 
certified  copy  of  which  Vote  is  attached  hereto  as  Exhibit  B;  and 

WHEREAS,  the  University  proposes  to  construct  on  the  Site  (a) 
a  new  building  consisting  of  approximately  321,700  gross  square 
feet,  of  nine  (9)  stories  in  height  for  the  Boston  University 
School  of  Management  (the  "Building")  and  (b)  a  three  (3)  level 
parking  facility  located  below  the  grade  of  Commonwealth  Avenue 
below  the  (9)  story  new  building  (the  "Parking  Facility";  together 
the  Building  and  the  Parking  Facility  are  referred  to  as  the 
"Project") ; 

NOW,  THEREFORE,  in  consideration  of  the  mutual  covenants  and 
agreements  herein  contained,  the  parties  agree  as  follows: 

1.  The  Authority  will  petition  the  Zoning  Commission  of  the 
City  of  Boston  (the  "BZC")  on  behalf  of  the  University  to 
designate  the  Site  as  a  PDA. 

2.  The  University  will,  subject  to  section  14  hereof, 
proceed  with  the  planning,  design  and  development  of  the  Site  in  a 
manner  consistent  with  the  development  concept,  land  uses,  density 
and  building  heights  contemplated  in  the  Development  Plan  (as  such 
plan  may  be  amended) .   The  Development  Plan  is  attached  hereto  as 
Exhibit  C. 
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3.  The  Authority  acknowledges  that  it  has  completed  its 
review  in  connection  with  the  Development  Plan  and  the  Schematic 
Design  for  the  Site  (as  set  forth  on  the  documents  listed  on 
Exhibit  D  attached  hereto).   Subject  to  section  14  hereof,  it  is 
understood  and  agreed  that  no  development  of  the  Site  will  be 
undertaken  except  in  accordance  with  a  PDA  development  plan 
approved  by  the  Authority  and  the  BZC,  and  in  accordance  with  the 
terms  of  this  Agreement. 

4.  The  Applicant  is  in  the  process  of  completing  a 
development  review  in  accordance  with  Article  31  of  the  Boston 
Zoning  Code  and  the  Scoping  Determination  required  by  the 
Authority  dated  October  27,  1992,  which  Scoping  Determination  is 
attached  hereto  as  Exhibit  F,  and  incorporated  herein  (the 
"Scoping  Determination").   The  Authority  acknowledges  submission 
by  the  University  of  the  Draft  Project  Impact  Report  for  the 
Project  dated  February,  1993  and  received  by  the  Authority  on 
February  22,  1993  and  notice  thereof  was  published  in  the  Boston 
Herald  on  February  25,  1993.   The  University  expects  to  submit  a 
Final  Project  Impact  Report  for  the  Project.   The  Authority  may 
require  the  University  to  take  reasonable,  practical  measures, 
including,  without  limitation,  economical  measures  consistent  with 
the  scope  of  the  proposed  development  of  the  Site  as  presently 
conceived,  to  mitigate  potential  damage  to  the  environment 
identified  in  the  Final  Project  Impact  Report  as  approved  by  the 
Authority. 
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5.  The  University  shall  submit  a  Traffic  Management  Plan 
(the  "TMP")  for  the  Project  to  the  Commissioner  of  Transportation 
of  the  City  of  Boston  (the  "Commissioner  of  Transportation")  for 
his  approval,  which  approval  shall  not  be  unreasonably  withheld  or 
delayed,  prior  to  issuance  of  a  building  permit  for  the 
construction  of  any  portion  of  the  Project  on  the  Site  (including 
therein  the  demolition  of  existing  structures  or  the  construction 
of  infrastructure  or  other  Site  improvements)  (a  "Permanent 
Building").   The  TMP  will  identify  construction,  traffic,  and 
parking  impacts  and  specify  mitigating  measures  to  be  implemented 
during  the  construction  of  any  portion  of  the  Project  that  are 
reasonably  satisfactory  to  the  Commissioner  of  Transportation. 

6.  The  University  shall  submit  a  Transportation  Access  Plan 
(the  "TAP")  for  the  Project  to  the  Commissioner  of  Transportation. 
The  TAP  shall  identify  traffic  and  parking  impacts  of  the  Project 
and  describe  potential  mitigating  measures  and  development  goals. 
Provided  that  the  Commissioner  of  Transportation  does  not 
unreasonably  withhold  or  delay  his  approval  thereof,  the 
University  shall  also  enter  into  a  Transportation  Access  Plan 
Agreement  (the  "TAP  Agreement")  with  the  Commissioner  of 
Transportation  prior  to  the  issuance  of  a  building  permit  for  any 
Permanent  Building.   The  TAP  Agreement  will  identify  mitigating 
measures  and  development  goals  that  are  reasonably  satisfactory  to 
the  Commissioner  of  Transportation. 
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7.  Except  as  otherwise  set  forth  herein,  the  University  and 
the  Authority  hereby  agree  that  the  development  review  process 
required  by  the  Development  Plan  for  the  Site,  which  development 
review  process  is  to  be  observed  by  the  parties  (the  "Development 
Review  Process"),  shall  be  as  set  forth  in  /\  Article  31  of  the 
Boston  Zoning  Code,  the  Scoping  Determination  issued  thereunder 
and  the  Authority's  Development  Review  Procedures  dated  1985, 
revised  1986  attached  hereto  as  Exhibit  G  and  incorporated  herein 
(the  "Development  Review  Procedures"),  including  reviews  of  the 
Development  Concept,  Schematic  Review,  Design  Development  and 
Contract  Documents.   Capitalized  terms  used  and  not  defined  herein 
shall  have  the  meanings  ascribed  to  them  in  the  Development  Review 
Procedures. 

8.  Throughout  the  Development  Review  Process  discussed  in 
section  7  above,  and  in  connection  with  the  development  of  the 
Project,  the  University  will  submit  to  the  Authority  the 
submissions  required  by  the  Development  Review  Process  /\  .   Once 
approval  of  any  submission  has  been  given  (or  deemed  given)  by  the 
Authority,  review  of  subsequent  submissions  shall  be  limited  to 
the  development  or  refinement  of  elements  shown  on  previously 
approved  submissions  or  to  elements  that  were  not  shown  on 
previously  approved  submissions. 

Prior  to  the  approval  of  Contract  Documents  for  the  Project, 
it  shall  be  the  University's  responsibility  to  notify  the 
Authority  of  proposed  material  changes  from  previously  approved 
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submissions  (other  than  refinements  of  details  generally 
consistent  with  such  previously  approved  submissions)  with  regard 
to  the  design  of  exterior  features  of  buildings,  portions  of 
public  lobbies  that  are  visible  from  the  exterior  of  buildings, 
open  spaces  and  landscaping,  and  to  obtain  approval  from  the 
Authority  prior  to  incorporating  such  proposed  changes  into  the 
drawings  and  specifications.   With  regard  to  such  a  proposed 
change,  the  Authority  shall  perform  its  functions  under  this 
provision  promptly  and  with  all  reasonable  dispatch  and  in 
accordance  with  the  provisions  of  this  Agreement,  and,  with  regard 
to  such  a  proposed  change  made  after  Design  Development, 
(i)  approve  or  disapprove  such  proposed  change  within  /\  fourteen 
(14)  days  of  its  submission  to  the  Authority  and  (ii)  if 
disapproving  such  a  proposed  change,  include  with  such  disapproval 
a  detailed  written  explanation  therefor.   If  the  University 
receives  no  notification  from  the  Authority  of  disapproval  within 
/\  fourteen  (14)  days  after  submission  of  such  a  proposed  change, 
such  proposed  change  shall  be  deemed  approved. 

9.   Once  Contract  Documents  for  the  Project  have  been 
approved,  the  only  further  submissions  to  be  made  by  the 
University  to  the  Authority  for  review  and  approval  hereunder  will 
be  requests  for  change  orders  /\  involving  any  subsequent  material 
changes  in  design  or  materials  to  exterior  features  of  buildings, 
portions  of  public  lobbies,  that  are  visible  from  the  exterior  of 
buildings,  open  spaces  and  landscaping  ("Change  Orders").   Change 
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Orders  shall  receive  approval  from  the  Authority  prior  to 
implementation.   The  Authority  shall  (i)  perform  its  functions 
under  this  provision  promptly  and  with  all  reasonable  dispatch, 
and  shall  approve  or  disapprove  Change  Orders  within  /\  fourteen 
(14)  days  of  their  submission  to  the  Authority,  and  (ii)  if 
disapproving  a  Change  Order,  include  with  such  disapproval  a 
detailed  written  explanation  therefor.   If  the  University  receives 
no  notification  from  the  Authority  of  such  disapproval  within  /\ 
fourteen  (14)  days  after  submission  of  such  Change  Order,  such 
Change  Order  shall  be  deemed  approved.   Notwithstanding  the 
foregoing,  the  Authority's  approval  shall  not  be  required  for 
Change  Orders  effecting  changes  which  will  not  be  visible  from  the 
exterior  of  buildings,  including  without  limitation  changes  to 
portions  of  public  lobbies  that  are  not  visible  from  the  exterior 
of  buildings. 

10.   The  Authority  will  informally  advise  the  University 
concerning,  and  will  actively  cooperate  with  and  publicly  support, 
the  University's  efforts  to  obtain  from  the  appropriate  municipal, 
state  and  federal  bodies  and  agencies  all  permits,  licenses  and 
approvals,  and  exceptions,  variances  and  other  departures  from  the 
normal  application  of  the  applicable  zoning  and  building  codes  and 
other  ordinances  and  statutes,  which  may  be  necessary  or 
convenient  in  order  to  carry  out  the  development  of  the  Site  in 
accordance  with  the  Development  Plan  in  the  most  expeditious  and 
reasonable  manner.   After  approval  by  the  Authority  of  an 
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amendment  or  amendments  to  the  existing  Development  Plan  for  the 
Site,  the  Authority  will  forthwith  informally  advise  the 
University  concerning,  and  will  actively  cooperate  with  and 
publicly  support,  the  University's  efforts  to  obtain  from  the 
appropriate  municipal,  state  and  federal  bodies  and  agencies  all 
permits,  licenses  and  approvals,  and  exceptions,  variances  and 
other  departures  from  the  normal  application  of  the  applicable 
zoning  and  building  codes  and  other  ordinances  and  statutes,  which 
may  be  necessary  or  convenient  in  order  to  carry  out  the 
development  of  the  Site  in  accordance  with  such  subsequent 
amendment  or  amendments  in  the  most  expeditious  and  reasonable 
manner . 

11.  The  Authority  hereby  approves  the  Schematic  Design  for 
the  Site  (as  set  forth  on  the  documents  listed  on  Exhibit  D 
hereto) . 

12.  The  University  acknowledges  that,  pursuant  to  the 
Development  Plan,  certain  dimensional  limitations  will  shape  the 
character  of  the  Project.   The  Authority  agrees  that  it  will  not 
withhold  or  delay  approval  of  design  submissions  with  regard  to 
the  Project  because  of  the  heights  of  the  structures  portrayed  in 
such  submissions,  provided  that  such  heights  are  consistent  with 
the  Development  Plan. 

13.  The  University  will  execute  a  Boston  Residents 
Construction  Employment  Plan,  consistent  with  the  requirements  of 
the  Boston  Residents  Jobs  Policy  established  by  Chapter  30  of  the 
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Ordinances  of  1983  and  the  Mayor's  Executive  Order  Extending  the 
Boston  Residents  Jobs  Policy  dated  July  12,  1985,  which  sets  forth 
in  detail  the  University's  plan  to  ensure  that  its  general 
contractor,  and  those  engaged  by  said  general  contractor  for 
construction  of  the  Project  on  a  craft  by  craft  basis,  use  good 
faith  efforts  to  meet  the  following  Boston  Residents  Construction 
Employment  Standards:   (1)  at  least  50%  of  the  total  employee 
worker  hours  in  each  trade  shall  be  by  bona  fide  Boston  residents; 
(2)  at  least  25%  of  the  total  employee  worker  hours  in  each  trade 
shall  be  by  minorities;  and  (3)  at  least  10%  of  the  total  employee 
worker  hours  in  each  trade  shall  be  by  women.   Said  plan  shall 
include  provisions  for  monitoring,  compliance  and  sanctions. 
Worker  hours,  as  defined  in  said  plan,  may  include,  at  the 
University's  option,  on-the-job  training  and  apprenticeship 
positions. 

14.   If,  in  the  future,  the  University  shall,  in  its 
reasonable  judgment,  determine  that  it  has  become  infeasible  to 
proceed  with  the  Project  described  m  the  approved  Development 
Plan  (as  it  may  be  amended),  then  in  such  case  and  after 
substantiation  by  the  University  deemed  adequate  by  the  Authority 
in  its  reasonable  discretion  of  the  reasons  for  not  being  able  to 
proceed,  the  Authority  shall  cooperate  with  the  University  to 
modify,  alter,  or  amend  its  previous  approval  of  the  Development 
Plan  and  this  Agreement  in  order  to  allow  the  University  the 
opportunity  to  reasonably  develop  the  land  that  it  owns.   If  the 
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parties  acting  in  good  faith  cannot  agree  as  to  an  appropriate 
modification,  alteration,  or  amendment  to  the  Development  Plan, 
then  the  Director  of  the  Authority  agrees,  upon  the  University's 
request,  to  (i)  /\  recommend  to  the  Authority  that  the  PDA 
designation  for  the  Site  be  rescinded  if  no  portion  of  the  Site 
has  been  developed  in  accordance  with  the  Development  Plan  (and  to 
recommend  and  publicly  support  such  /\  rescission  by  the  BRA,  the 
BZC  and  the  Mayor)  or  (ii)  recommend  to  the  Authority  that 
portion(s)  of  the  Site  be  released  from  the  Development  Plan  /\  if 
a  portion  (but  not  all)  of  the  Site  has  been  developed  in 
accordance  with  the  Development  /\  Plan  (and  to  recommend  and 
publicly  support  such  release  by  the  /\  BRA,  the  BZC  and  the 
Mayor).   Dpon  rescission  of  the  entire  PDA  designation  for  the 
Site,  all  obligations  of  the  parties  hereto  shall  terminate  and  be 
of  no  further  force  and  effect  with  respect  to  this  Agreement,  any 
development  plans  and  any  development  impact  project  plans  and 
agreements.   The  University  acknowledges  that,  under  the  current 
Boston  Zoning  Code,  the  Site  would  be  governed  by  underlying 
zoning  upon  such  /\  rescission. 

For  purposes  of  this  Agreement,  "Substantial  Construction" 
shall  mean  excavation,  foundation  and  construction  work  on  the 
Project,  but  shall  not  include  demolition,  removal  of  oil, 
gasoline  tanks  or  hazardous  materials,  relocation  of 
infrastructure,  or  the  conduct  of  borings,  soils  investigations, 
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or  similar  activities  whether  or  not  the  same  require  the  issuance 
of  a  building  permit  or  partial  building  permit. 

15.  The  Authority  acknowledges  that,  prior  to  approving  the 
Development  Plan  pursuant  to  Sections  3-lA.a,  26A-3.1  and  26B-3.1 
of  the  Boston  Zoning  Code,  the  Authority  found  that  each  of  such 
plans  conformed  to  the  general  plan  for  the  City  as  a  whole  and 
that  nothing  in  any  such  plans  will  be  injurious  to  the 
neighborhood  or  otherwise  detrimental  to  the  public  welfare. 

16.  Provided  that  work  within  the  PDA  has  commenced  and  is 
diligently  proceeding,  the  Authority  will,  within  30  days  of  a 
request  by  the  University,  file  with  the  Building  Commissioner  of 
the  City  of  Boston  a  certificate  pursuant  to  Section  6A-1  of  the 
Code  indicating  that  work  within  the  PDA  has  commenced  and  is 
diligently  proceeding. 

17.  This  Agreement  shall  be  binding  upon  and  enforceable 
against  the  successors  and  assigns  of  the  parties  hereto  (other 
than  mortgagees  of  the  Site  or  those  claiming  through  mortgagees 
of  the  Site,  unless  said  party  obtains  title  to  the  Site  and 
proceeds  with  the  development  of  the  Project),  it  being  understood 
and  agreed  that  the  University  shall  have  a  right,  after  notice  to 
the  Authority,  to  transfer  or  assign  to  another  party  or  parties 
its  rights,  interests  and  obligations  under  this  Agreement  and  any 
PDA  master  plans  or  development  plans  and  in  all  or  a  portion  of 
the  Site. 
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18.   The  liability  of  the  University  or  its  successors  or 
assigns  (including,  without  limitation,  mortgagees)  arising  under 
this  Agreement  shall  be  limited  solely  to  the  Project  and  shall 
not  apply  to  other  assets  and  property  of  the  University  or  its 
successors  or  assigns.   No  partner,  venturer,  trustee, 
beneficiary,  shareholder,  officer,  director  or  the  like  of  the 
University  or  its  successors  or  assigns,  from  time  to  time,  or  any 
such  person's  or  entity's  separate  assets  or  property,  shall  have 
or  be  subject  to  any  personal  liability  with  respect  to  any 
obligation  or  liability  of  the  University  or  its  successors  or 
assigns  hereunder. 

21.   If  any  term  or  provision  of  this  Agreement,  or  the 
application  thereof  to  any  person  or  circumstance,  shall  to  any 
extent  be  invalid  and  unenforceable,  the  remainder  of  this 
Agreement,  or  the  application  of  such  terms  to  persons  or 
circumstances  other  than  those  to  which  it  is  invalid  or 
unenforceable,  shall  not  be  affected  thereby,  and  each  term  and 
provision  of  this  Agreement  shall  be  valid  and  shall  be  enforced 
to  the  extent  permitted  by  law.   To  the  extent  that  any  term  or 
provision  of  this  Agreement  represents  a  contractual  obligation 
that  is  also  contained  in  any  statute,  ordinance,  regulation  or 
other  law,  such  contractual  obligation  contained  herein  shall  be 
invalid  and  unenforceable  to  the  extent  that  such  law  or  statute 
is  deemed  invalid  or  unenforceable  or  is  inapplicable  to  the 
Development  or  a  particular  Project. 
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22.  Whenever  the  consent  or  approval  of  the  Authority  is 
required  hereunder,  under  the  Development  Review  /\  Process,  or 
otherwise,  such  consent  or  approval  shall  not  be  unreasonably 
withheld  or  delayed,  or  wherever  there  is  a  requirement  that  any 
thing,  act  or  circumstance  shall  be  satisfactory  to  the  Authority 
or  shall  be  done  and  performed  to  the  Authority's  satisfaction  or 
any  other  requirement  of  similar  import,  the  Authority  covenants 
not  to  be  unreasonable  with  respect  thereto. 

23.  The  University  and  the  Authority  have  executed  a 

Development  Impact  Project  Agreement  dated  ,  1993  for 

the  Project  (the  "DIP  Agreement")  and  the  University  agrees  that 
it  shall  comply  with  the  provisions  of  the  DIP  Agreement. 

24.  The  Authority  shall,  within  ten  (10)  business  days  after 
written  request  therefor  by  the  University  or  any  mortgagee  of  the 
Project  or  any  portion  thereof,  provide  a  certificate  in 
recordable  form,  as  requested  or  applicable,  within  /\  ten  (10) 
business  days  after  such  a  request,  that  this  Agreement  (or  any 
particular  section  hereof  specified  by  the  requesting  party)  and 
the  Development  Plan  are  in  full  force  and  effect  and  unmodified, 
or  in  what  respects  the  Agreement  or  the  Development  Plan  are  no 
longer  in  force  and  effect  or  have  been  modified,  and  that  the 
University  is  in  compliance  with  this  Agreement  (or  any  particular 
section  hereof  specified  by  the  requesting  party)  and  with  the 
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Development  Plan,  or  in  what  respects  there  is  non-compliance,  or 
as  to  any  other  matter  reasonably  related  to  the  Development  which 
the  requesting  party  may  reasonably  request  of  the  Authority. 

25.  The  Authority  hereby  authorizes,  to  the  extent  permitted 
by  law,  the  Director  of  the  Authority  to  take  any  action  hereunder 
on  behalf  of  the  Authority  (including  without  limitation  the 
granting  of  consents  or  approvals  and  the  execution  and  delivery 
of  certificates  except  for  a  certificate  of  completion),  and  any 
action  so  taken  shall  be  binding  upon  the  Authority. 

26.  All  notices  or  other  communications  required  or 
permitted  to  be  given  under  this  Agreement  shall  be  in  writing, 
signed  by  a  duly  authorized  officer  or  representative  of  the 
Authority  or  the  University,  as  the  case  may  be,  and  shall  either 
be  hand-delivered  or  mailed  postage  pre-paid,  by  registered  or 
certified  mail,  return  receipt  requested  or  mailed  postage  pre- 
paid by  overnight  mail,  and  shall  be  deemed  given  when  delivered, 
if  by  hand,  or  when  deposited  with  the  U.S.  Postal  Service  or  with 
an  overnight  mail  service,  if  mailed,  to  the  principal  office  of 
the  party  to  which  it  is  directed,  which  is  as  follows  unless 
otherwise  designated  by  written  notice  to  the  other  party: 

University:         Trustees  of  Boston  University 

25  Buick  Street 
Boston,  MA  02215 
Attention:   Vice  President  for 
Business  Affairs 
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with  copies  to: 


Authority: 


with  a  copy  to: 


Office  of  the  General  Counsel 

Boston  University 

125  Bay  State  Road 

Boston,  MA  02215 

Attention:   Real  Estate  Counsel 

Melvin  R.  Shuman,  Esq. 
Hale  and  Dorr 
60  State  Street 
Boston,  MA   02109 

Boston  Redevelopment  Authority 
One  City  Hall  Square 
Boston,  MA  02201 
Attention:  Director 

Boston  Redevelopment  Authority 

One  City  Hall  Square 

Boston,  MA  02201 

Attention:  Chief  General  Counsel 


IN  WITNESS  WHEREOF,  the  parties  hereto  have  caused  this 
instrument  to  be  executed  in  their  behalf  by  their  respective 
officers  thereunto  duly  authorized  as  of  the  day  and  year  first 
above  set  forth. 


Approved  as  to  form: 


BOSTON  REDEVELOPMENT  AUTHORITY 


By:. 


Paul  L.  Barrett,  Director 
TRUSTEES  OF  BOSTON  UNIVERSITY 


By; 
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EXHIBIT  A 
to  Cooperation  Agreement 

;exhibit  begins  on  next  page) 


A-1 


A  parcel  of  land,  in  Boston,  Suffolk  County,  Massachusetts, 
shown  on  a  plan  entitled  "Topographic  Site  Plan  Boston  University 
587-599  Commonwealth  Avenue  Boston,  Mass",  dated  January  5,  1992, 
revised  February  11,  1992,  October  29,  1992,  March  23,  1993  and 
April  27,  1993,  prepared  by  Harry  R.  Feldman,  Inc.,  bounded  and 
described  according  to  said  plan  as  follows: 


SOUTHERLY 

WESTERLY 

NORTHERLY 

EASTERLY 


by  Commonwealth  Avenue,  341.50  feet; 

by  Sherborn  Street,  142.00  feet; 

by  the  center  line  of  a  Private  Alley,  341.42 
feet;  and 

by  land  now  or  formerly  of  Louis  Puro, 
Trustee,  141.00  feet. 


Containing  49,686  square  feet  according  to  said  plan. 
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EXHIBIT  B 
to  Cooperation  Agreement 

(exhibit  begins  on  next  page) 


B-1 


EXHIBIT  C 
to  Cooperation  Agreement 

(exhibit  begins  on  next  page; 
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EXHIBIT  D 
to  Cooperation  Agreement 

(exhibit  begins  on  next  page) 


D-1 


EXHIBIT  E 
to  Cooperation  Agreement 

(exhibit  begins  on  next  page) 


E-1 


EXHIBIT  F 


to  Cooperation  Agreement 
(exhibit  begins  on  next  page) 
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EXHIBIT  G 

to  Cooperation  Agreement 

(exhibit  begins  on  next  page) 
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Blacklined  v.  dip0523 


DEVELOPMENT  IMPACT  PROJECT  AGREEMENT 
INCLUDING  PROVISIONS  FOR  THE  JOBS  CONTRIBUTION  GRANT 

FOR 

PLANNED  DEVELOPMENT  AREA  NO.  4  3 

59  5  COMMONWEALTH  AVENUE 

THIS  DEVELOPMENT  IMPACT  PROJECT  AGREEMENT  is  made  as 

of  ,  199  3  between  the  BOSTON  REDEVELOPMENT 

AUTHORITY  (hereinafter  the  "Authority"),  a  public  body  politic  and 
corporate  created  pursuant  to  Chapter  121B  of  the  Massachusetts 
General  Laws,  as  amended,  having  a  principal  place  of  business  of 
One  City  Hall  Square,  Boston,  Massachusetts   02201,  and  the 
TRUSTEES  OF  BOSTON  UNIVERSITY,  an  educational,  non-profit 
corporation  whose  principal  business  address  is  25  Buick  Street, 
Boston,  Massachusetts   02215  Attn:   Vice  President  for  Business 
Affairs  (hereinafter  the  "Applicant").   The  Authority  and  the 
Applicant,  collectively,  shall  be  referred  to  herein  as  the 
"Parties." 

WITNESSETH 

WHEREAS,  the  Applicant  wishes  to  undertake  the  development  of 
a  certain. parcel  of  land  in  the  City  of  Boston  known  as  595 
Commonwealth  Avenue  and  more  particularly  described  in  Exhibit  A 
(the  "Site"); 


WHEREAS,  the  Applicant  submitted  a  Development  Plan  and 
Development  Impact  Project  Plan  (the  "Development  Plan")  for 
approval  by  the  BRA  Board,  which  contemplates  the  construction  of 
the  following  on  the  Site  (a)  a  new  building  consisting  of 
approximately  321,700  gross  square  feet,  of  nine  (9)  stories  in 
height  for  the  Boston  University  School  of  Management  (the 
"Building")  and  (b)  a  three  (3)  level  parking  facility  located 
below  the  grade  of  Commonwealth  Avenue  below  the  nine  (9)  story 
new  building  (the  "Parking  Facility";  together  the  Building  and 
the  Parking  Facility  are  referred  to  as  the  "Development"); 

WHEREAS,  the  Development  Plan  was  approved  by  the  Authority 
on  A  June  24,  1993  (the  "Vote"),  after  a  public  hearing  at  its 
meeting  held  on  June  10,  1993,  notice  of  which  hearing  was 
published  in  The  Boston  Herald  on  June  1,  1993  and  June  4,  1993,  a 
certified  copy  of  which  Vote  is  attached  hereto  as  Exhibit  B; 

WHEREAS,  the  Development  is  proposed  to  include  educational 
and  other  institutional  uses,  eating  places,  office  uses,  parking 
and  uses  ancillary,  accessory,  incidental  and/or  auxiliary  to  any 
of  the  foregoing  uses,  including  roadways  and  pedestrian  areas  for 
access  through  the  Site; 
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WHEREAS,  the  Development  constitutes  a  Development  Impact 
Project  as  defined  in  Section  26A-2(1)  of  Article  26A  of  the 
Boston  Zoning  Code  and  Section  26B-2(1)  of  Article  26B  of  the 
Boston  Zoning  Code; 

WHEREAS,  the  Neighborhood  Housing  Trust  (the  "Neighborhood 
Housing  Trust")  as  referred  to  in  Article  26A  of  the  Boston  Zoning 
Code  has  been  created  under  the  authority  of  Chapter  371  of  the 
Acts  of  1987  and  the  laws  of  the  Commonwealth  of  Massachusetts  and 
administered  pursuant  to  a  Declaration  of  Trust  dated  November  19, 
1985  and  pursuant  to  an  Ordinance  Establishing  the  Neighborhood 
Housing  Trust  passed  by  the  Boston  City  Council  on  May  21,  1986 
and  approved  by  the  Mayor  of  Boston  on  July  6,  1986;  and 

WHEREAS,  the  Neighborhood  Jobs  Trust  (the  "Neighborhood  Jobs 
Trust")  as  referred  to  in  Article  26B  of  the  Boston  Zoning  Code 
has  been  created  under  the  authority  of  Chapter  371  of  the  Acts  of 
1987  and  the  laws  of  the  Commonwealth  of  Massachusetts  and 
administered  pursuant  to  a  Declaration  of  Trust  dated  November  19, 
1985  and  pursuant  to  an  Ordinance  Establishing  The  Neighborhood 
Jobs  Trust  passed  by  the  Boston  City  Council  on  August  19,  1987 
and  approved  by  the  Mayor  of  Boston  on  September  8,  1987. 
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NOW,  THEREFORE,  in  consideration  of  the  mutual  covenants  and 
agreements  herein  contained,  the  parties  hereto  agree  as  follows: 
ARTICLE  1.   DEVELOPMENT  IMPACT  PROJECT  PLAN 

1.1  Development  Plan  and  Development  Impact  Project  Plan. 
The  parties  hereby  acknowledge  that  the  Applicant  submitted  to  the 
Authority  a  Development  Plan  and  Development  Impact  Project  Plan 
for  the  Site,  a  copy  of  which  is  attached  hereto  as  Exhibit  C  and 
hereby  incorporated  by  reference  (the  "Development  Plan"),  that 
the  Development  Plan  includes  a  Development  Impact  Project  Plan  as 
required  by  Section  26A-3  of  Article  26A  and  Section  26B-3  of 
Article  26B  of  the  Boston  Zoning  Code  and  that  after  a  public 
hearing  held  on  June  10,  1993,  notice  of  which  was  published  in 
The  Boston  Herald  on  June  1,  1993  and  June  4,  1993,  the  Authority 
approved  the  Development  Plan  on  /\  June  24,  1993  pursuant  to  and 
in  accordance  with  the  Boston  Zoning  Code.   Subject  to  the 
provisions  of  the  Cooperation  Agreement  between  the  Parties  of 
even  date  herewith,  it  is  understood  and  agreed  to  by  the  Parties 
that  no  development  of  the  Site  will  be  undertaken  except  in 
accordance  with  the  Development  Plan  approved  by  the  Authority  and 
the  Boston  Zoning  Commission. 
ARTICLE  2.   HOUSING  LINKAGE  PAYMENT 

2.1  Housing  Linkage  Payment.   The  Applicant  shall  be 
responsible,  in  accordance  with  the  terms  of  this  Agreement,  for  a 
Development  Impact  Project  Contribution  (hereinafter  "Housing 
Linkage  Payment"),  as  such  term  is  defined  in  Section  26A-2(3)  of 
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the  Boston  Zoning  Code,  in  an  amount  calculated  in  accordance  with 
Paragraph  2.5  of  this  Agreement.   Subject  to  the  provisions  of 
this  Agreement,  the  Applicant  may,  at  its  option,  satisfy  its 
obligation  for  the  Housing  Linkage  Payment,  in  whole  or  in  part, 
by  contributing  to  the  creation  of  housing  units  for  occupancy 
exclusively  by  low  and  moderate  income  residents  of  the  City  of 
Boston,  as  described  in  Paragraph  2.2  of  this  Agreement 
(hereinafter  "Housing  Creation  Option"),  or  by  payments  made  in 
accordance  with  Paragraph  2.3  of  this  Agreement  (hereinafter 
"Housing  Payment  Option"),  or  by  a  combination  of  both  the  Housing 
Creation  Option  and  the  Housing  Payment  Option. 

2.2   Housing  Creation  Option.   If  the  Applicant  shall  elect 
to  create  or  contribute  to  the  creation  of  housing  units  for 
occupancy  exclusively  by  low  and  moderate  income  residents  of  the 
City  of  Boston  in  order  to  satisfy  its  obligation  for  all  or  a 
part  of  the  Housing  Linkage  Payments,  the  Applicant  shall  submit  a 
proposal  in  writing  to  the  Authority  on  or  before  the  Housing 
Linkage  Payment  Date  (as  defined  in  Paragraph  2.7  of  this 
Agreement).   Such  proposal,  if  approved  in  accordance  with  the 
Housing  Creation  Regulations  dated  April  17,  1986,  adopted  by  the 
Authority  pursuant  to  Section  26A-2(3)(a)  of  Article  26A  of  the 
Boston  Zoning  Code  (the  "Housing  Creation  Regulations")  and 
performed  by  the  Applicant,  shall  satisfy  the  provisions  of 
Section  26A-2(3)(a)  of  Article  26A  of  the  Boston  Zoning  Code.   The 
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proposal  shall  include  a  description  of  the  number,  location,  cost 
and  design  of  the  housing  units.   In  the  event  that  the  Applicant 
elects  the  Housing  Creation  Option,  the  Applicant  pledges 
compliance  with  the  Housing  Creation  Regulations.   The  proposal 
shall  be  subject  to  approval  by  the  Authority  after  public  notice 
and  hearing. 

2.3   Housing  Payment  Option. 

(a)   Housing  Linkage  Payment  Under  Housing  Payment 
Option.   If  the  Authority  shall  not  have  approved  the  Applicant's 
election  of  the  Housing  Creation  Option  as  set  forth  in 
Paragraph  2.2  of  this  Agreement  on  or  before  the  Housing  Linkage 
Payment  Date  or  if  the  Applicant  shall  elect  to  contribute  money 
payments  in  order  to  satisfy  its  obligation  for  all  or  a  part  of 
the  Housing  Linkage  Payment  for  the  Development,  said  payments 
shall  be  made  to  the  Collector-Treasurer  of  the  City  of  Boston 
(the  "Collector-Treasurer"),  Room  M-5,  One  City  Hall  Square, 
Boston,  Massachusetts   02201,   as  managing  trustee  of  the 
Neighborhood  Housing  Trust.   Payments  shall  be  made  in  twelve  (12) 
equal  annual  installments.   The  Authority  hereby  agrees  that 
delivery  of  such  payments  to  the  Collector-Treasurer  constitutes 
full  satisfaction  of  the  Applicant's  obligation  to  make  the 
Housing  Linkage  Payments.   The  first  installment  of  such  payments 
shall  be  due  and  payable  on  the  Housing  Linkage  Payment  Date  as 
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defined  in  Paragraph  2.7  of  this  Agreement,  and  subsequent 
installments  shall  be  due  and  payable  without  interest  on  the 
following  eleven  (11)  anniversary  dates  of  the  Housing  Linkage 
Payment  Date. 

(b)  Amount  of  Housing  Payment  Option.   The  Housing 
Linkage  Payment  shall  be  in  an  amount  calculated  in  accordance 
with  the  provisions  of  Paragraph  2.5  of  this  Agreement. 

(c)  Late  Payment.   In  the  event  any  installment  of  the 
Housing  Linkage  Payment  is  not  made  in  a  timely  manner  as  provided 
herein,  the  Applicant  shall  pay  interest  thereon  at  the  rate  of 
1.5%  per  month,  commencing  on  the  applicable  date  when  payment 
should  have  been  received  by  the  Collector-Treasurer  and  ending  on 
the  date  when  the  Collector-Treasurer  receives  payment. 

(d)  Letter  of  Credit.   If  the  Applicant  satisfies  its 
obligation  to  make  the  Housing  Linkage  Payment  by  fulfilling  the 
Housing  Payment  Option  or  a  combination  which  includes  the  Housing 
Payment  Option,  or  has  not  secured  the  Authority's  approval  of  its 
proposal  for  housing  creation  by  the  Housing  Payment  Date,  the 
Applicant  shall  deliver  to  the  Authority  by  or  on  the  Housing 
Linkage  Payment  Date  an  assignable  letter  (or  letters)  of  credit 
for  the  benefit  of  the  Neighborhood  Housing  Trust  (the  "Letter  of 
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Credit")  in  an  amount  equal  to  (x)  the  total  Housing  Linkage 
Payment  due,  less  (y)  the  amount  of  the  first  annual  installment 
paid  by  or  on  the  Housing  Linkage  Payment  Date. 

(i)   The  Letter  of  Credit  shall  remain  in  full  force  and 
effect  until  the  entire  Housing  Linkage  Payment 
shall  have  been  paid  (it  being  agreed  and 
understood  that  the  Letter  of  Credit  may,  subject 
to  the  terms  hereof,  have  an  expiration  date 
earlier  than  the  expiration  of  the  twelve-year 
period  during  which  the  Applicant's  obligations 
under  the  Housing  Payment  Option  would  remain 
outstanding,  so  long  as  such  Letter  of  Credit 
authorizes  the  Authority  to  draw  upon  it  if  not 
replaced,  extended  or  renewed  at  least  thirty  (30) 
days  prior  to  its  expiration  date) .   The  Letter  of 
Credit  shall  be  for  a  period  of  not  less  than  one 
(1)  year.   In  the  event  that  any  installment  due 
hereunder  remains  outstanding  as  of  the  date  thirty 
(30)  days  before  the  expiration  of  such  Letter  of 
Credit,  such  Letter  of  Credit  shall,  at  least 
thirty  (30)  days  before  such  expiration,  be 
renewed,  extended  or  replaced  with  a  substitute 
Letter  of  Credit  with  a  term  of  not  less  than  one 
(1)  year. 
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(ii)   The  Letter  of  Credit  shall  provide  that  it  is 
payable  upon  presentation  to  the  issuer  of  a 
certified  statement  by  the  Director  of  the 
Authority  or  by  the  Collector-Treasurer  stating 
that  (A)  a  payment  obligation  secured  by  the  Letter 
of  Credit  has  not  been  timely  satisfied  or  (B)  the 
Letter  of  Credit,  as  the  same  may  have  been 
renewed,  extended  or  replaced,  has  not  been 
renewed,  extended  or  replaced  (or  further  renewed, 
extended  or  replaced  as  the  case  may  be)  prior  to 
thirty  (30)  days  before  its  expiration,  as  required 
by  the  terms  of  this  Agreement. 

(iii)   The  Applicant  may,  by  tendering  evidence  of  the 
receipt  by  the  Collector-Treasurer  of  an 
installment  of  the  Housing  Linkage  Payment  (other 
than  the  initial  installment),  reduce  the  amount  of 
the  Letter  of  Credit  by  the  amount  of  such  payment. 
In  connection  with  the  foregoing,  the  Authority 
agrees  to  take  all  actions  which  may  be  necessary 
or  appropriate  to  enable  the  Applicant  to  implement 
such  reduction,  including  without  limitation 
providing  its  written  consent  to  any  amendment  to 
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the  Letter  of  Credit  or  exchanging  the  Letter  of 
Credit  for  one  or  more  substitute  letters  of  credit 
having  the  reduced  principal  amount. 

2. 4   Conversion  to  Housing  Creation  Option  After  Housing 
Payment  Date.   If  the  Applicant  is  making  its  Housing  Linkage 
Payment  on  the  installment  basis  under  the  Housing  Payment  Option 
after  the  Housing  Linkage  Payment  Date  but  before  having  paid  all 
of  the  installments  due  thereunder  and  the  Applicant  desires  to 
elect  the  Housing  Creation  Option,  the  Applicant  shall  submit  a 
housing  creation  proposal  in  writing  to  the  Authority.   Such 
proposal,  if  approved  by  the  Authority  and  performed  by  the 
Applicant,  shall  satisfy  the  obligation  of  the  Applicant  to  make 
any  remaining  installments  due  under  the  Housing  Payment  Option. 

Notwithstanding  the  foregoing,  in  the  event  that  the 
Neighborhood  Housing  Trust  and/or  the  Authority  shall  have 
assigned  and  conveyed  all  of  its  right,  title  and  interest  in  and 
to  any  of  the  remaining  annual  installments  of  the  Housing  Linkage 
Payment  payable  by  the  Applicant  in  accordance  with  Paragraph  2.12 
hereof,  the  Applicant  shall  not  have  the  right  to  convert  to  the 
Housing  Creation  Option  in  accordance  with  this  Paragraph  2.4. 
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2.5   Calculation  of  Housing  Linkage  Payment.   The  parties 
hereby  acknowledge  that  the  Development  will  include  certain  uses 
enumerated  in  Table  D  of  Article  26A  of  the  Boston  Zoning  Code  as 
in  existence  on  the  date  hereof  (hereinafter  "Table  D  Uses"), 
including,  without  limitation.  Use  No.  16A  under  the  Boston  Zoning 
Code  and  other  institutional  and  educational  uses,  as  more 
particularly  set  forth  in  the  Development  Plan,  and  that  the 
construction  of  the  Development  will  require  certain  exceptions  to 
the  Boston  Zoning  Code.   It  is  anticipated  that  the  gross  floor 
area  (calculated  pursuant  to  Section  2-1(21)  of  the  Boston  Zoning 
Code)  of  the  Development  devoted  to  one  or  more  of  such  Table  D 
Uses  in  the  aggregate  will  exceed  one  hundred  thousand  (100,000) 
square  feet.   It  is  anticipated  that  the  Development  will  include 
approximately  321,700  gross  square  feet  dedicated  to  Table  D  Uses, 
which  area  is  calculated  in  accordance  with  the  definition  of 
gross  floor  area  contained  in  Section  2-1(21)  of  the  Boston  Zoning 
Code,  based  on  schematic  drawings  of  the  Development.   It  is 
anticipated  that  the  total  amount  of  the  Housing  Linkage  Payment 
referred  to  in  Paragraph  2.1  of  this  Agreement,  calculated  at  the 
rate  of  $5.00  for  each  square  foot  of  gross  floor  area  in  excess 
of  one  hundred  thousand  (100,000)  square  feet  devoted  to  one  or 
more  Table  D  Uses  will  approximate  a  total  of  $1,108,500.00.   The 
parties  acknowledge  that  the  amount  of  the  Housing  Linkage  Payment 
is  based  upon  gross  floor  areas  as  estimated  in  the  Development 
Plan.   Prior  to  the  issuance  of  a  Certificate  of  Occupancy,  the 
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Applicant  shall  submit  a  statement  of  the  final  gross  floor  area 
for  the  Development  as  certified  by  the  architect  for  the 
Development  in  accordance  with  Section  2-1(21)  of  the  Boston 
Zoning  Code.   In  calculating  the  amount  of  Housing  Linkage 
Payment,  all  parking  uses  shall  not  be  considered  "ancillary  or 
accessory  to  the  uses  listed  in  Table  D"  within  the  meaning  of 
Section  26A-3(2)(a)  of  the  Boston  Zoning  Code  and  thus  shall  not 
be  included  in  the  calculation  of  gross  floor  area  subject  to 
Housing  Linkage  Payments.   If  the  actual  gross  floor  area  of  the 
Development,  as  defined  in  Section  2-1(21)  of  Article  2  of  the 
Boston  Zoning  Code  and  as  certified  by  the  architect  for  the 
Development,  differs  from  the  above-stated  estimate,  the  Applicant 
shall  adjust  the  amount  of  the  Housing  Linkage  Payment  for  the 
Development  in  accordance  with  Article  26A  of  the  Boston  Zoning 
Code  to  reflect  the  change  in  gross  floor  area,  provided  that  if 
the  adjustment  reduces  the  Housing  Linkage  Payment,  the  adjustment 
as  to  any  Housing  Linkage  Payment  already  paid  shall  be  in  the 
form  of  a  credit  against  future  Housing  Linkage  Payment 
obligations  of  the  Applicant,  if  any. 

2.6   Recalculation,   The  Authority  hereby  agrees  that, 
subject  to  the  final  calculation  provisions  contained  in  Paragraph 
2.5  of  this  Agreement,  any  change  in  the  formula  (amount  or  rate 
of  payment)  for  the  calculation  of  the  Housing  Linkage  Payment  as 
set  forth  in  Section  26A-3(2)  of  Article  26A  of  the  Boston  Zoning 
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Code  and  otherwise,  or  any  change  in  the  definition  of  "gross 
floor  area"  in  Section  2-1(21)  of  Article  2  of  the  Boston  Zoning 
Code,  or  any  other  changes  in  the  Boston  Zoning  Code  after  the 
date  hereof,  shall  not  in  any  way  increase  the  Housing  Linkage 
Payment  determined  in  accordance  v/ith  Paragraph  2.5  of  this 
Agreement  nor  decrease  the  period  over  which  Housing  Linkage 
Payments  are  to  be  made. 

2.7   Housing  Linkage  Payment  Date.   The  Housing  Linkage 
Payment  Date  shall  be  the  earlier  of  (i)  the  date  of  the  issuance 
of  the  initial  Certificate  of  Occupancy  for  the  Development  or 
(ii)  the  date  twenty-four  (24)  months  after  the  granting  of  the 
initial  building  permit  for  the  Development.   For  purposes  of  this 
Agreement,  the  "initial  building  permit  for  the  Development"  shall 
be  deemed  to  refer  to  the  first  building  permit  issued  in 
connection  with  the  construction  of  the  Development  described  in 
the  Development  Plan  (including,  by  way  of  example  but  not  of 
limitation,  any  foundation  work  undertaken  in  connection 
therewith),  and  shall  not  refer  to  any  building  or  other  permits 
or  approvals  issued  in  connection  with  the  excavation  of  the  site 
or  demolition  of  any  structures  (or  portions  thereof)  now  existing 
on  the  Site,  or  the  conducting  of  borings,  soil  investigations  or 
other  similar  activities. 
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2.8  Notice  of  Agreement.   Upon  execution  of  this  Agreement, 
the  Authority  will  notify  the  Collector-Treasurer  of  such 
execution.   The  Authority  shall  review  the  Applicant's 
determination  of  the  final  gross  floor  area  of  the  Development. 
If  the  Authority  confirms  the  Applicant's  determination,  it  shall 
so  certify  and  forward  the  same  to  the  Inspectional  Services 
Department  of  the  City  of  Boston  ("ISD")  with  a  copy  to  the 
Collector-Treasurer . 

2.9  Development  Address.   In  order  to  assist  the  Collector- 
Treasurer  in  coordinating  collection  efforts  with  ISD,  the 
Applicant  shall  submit  to  the  Authority  and  the  Neighborhood 
Housing  Trust  the  Development  address  as  listed  on  the  building 
permit  application  and  the  building  application  numbers. 

2.10  Non-Accrual  of  Housing  Linkage  Payment.   If  a  building 
permit  is  not  granted  for  the  Development  or  part  thereof,  or  if 
construction  of  the  Development  or  part  thereof  is  abandoned  after 
a  building  permit  is  obtained  and  prior  to  the  commencement  of 
substantial  construction  (the  commencement  of  foundation  work 
shall  constitute  commencement  of  substantial  construction),  or  if 
a  building  permit  for  the  Development  or  part  thereof  is  revoked 
or  lapses  and  is  not  renewed,  then  the  Applicant  shall  have  no 
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responsibility  for  the  Housing  Linkage  Payment  with  respect  to  the 
portions  of  the  Development  not  constructed. 

/\ 

2.11  Credit  Towards  Housing  Linkage  Payment.   If  the  City  of 
Boston  should  hereafter  impose,  assess,  or  levy  any  excise  or  tax 
upon  the  Development,  the  proceeds  of  which  are  dedicated,  in 
whole  or  in  part,  to  the  establishment  of  a  fund  for  the  purposes 
substantially  the  same  as  the  purposes  recited  in  Section  25A-1  of 
Article  26A  of  the  Boston  Zoning  Code,  amounts  payable  hereunder 
by  the  Applicant  shall  be  credited  against  such  excise  or  tax; 
provided,  however,  that  if  such  crediting  shall  not  be  legally 
permissible  to  satisfy  payment  of  such  tax  or  excise,  the 
obligations  of  the  Applicant  hereunder  shall,  to  the  extent  of  the 
amount  of  such  tax  or  excise,  thereupon  cease  and  be  of  no  further 
force  and  effect. 

2.12  Assignment  of  Housing  Linkage  Payment.   The  Applicant 
and  the  Authority  acknowledge  and  agree  that  the  Neighborhood 
Housing  Trust  and/or  the  Authority  may,  at  any  time  while  any 
obligations  of  the  Applicant  under  Article  26A  of  the  Code  remain 
outstanding,  and  subject  only  to  the  final  two  sentences  of  this 
/\  Paragraph  2.12,  assign  and  convey  all  of  its  right,  title  and 
interest  in  and  to  any  of  the  then  remaining  annual  installments 
of  the  Housing  Linkage  Payment  payable  by  the  Applicant.   In  the 
event  that  the  Neighborhood  Housing  Trust  and/or  the  Authority 
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assigns  and  conveys  all  of  its  right,  title  and  interest  in  and  to 
any  of  the  remaining  annual  installments  of  the  Housing  Linkage 
Payment,  the  Parties  hereto  agree  to  execute  any  documents 
reasonably  required  by  the  assignee  to  evidence  such  assignment, 
and  thereafter  the  Applicant  shall  pay  the  assigned  annual 
installments  of  the  Housing  Linkage  Payment  to  the  assignee.   The 
Neighborhood  Housing  Trust  and  the  Authority  shall  deliver  to  the 
Applicant  a  statement,  in  recordable  form,  acknowledging  that  upon 
payment  of  all  of  the  assigned  annual  installments  of  the  Housing 
Linkage  Payment  to  such  assignee,  the  Applicant  shall  have 
satisfied  its  obligations  under  Article  25A  of  the  Boston  Zoning 
Code  to  make  the  Housing  Linkage  Payment  and  shall  have  no  further 
obligation  to  either  the  Authority  or  the  Neighborhood  Housing 
Trust  {or,  if  less  than  all  of  the  then  remaining  annual 
installments  shall  have  been  so  assigned,  setting  forth  the  total 
amount  of  the  Applicant's  obligations  to  make  the  Housing  Linkage 
Payment  that  will  remain  outstanding  after  such  payment  shall  have 
been  made  to  the  assignee).   The  Authority  and  the  Neighborhood 
Housing  Trust  shall  deliver  such  statement  to  the  Applicant  with 
the  notice  of  any  assignment  hereunder. 
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ARTICLE  3.   JOBS  CONTRIBUTION  GRANT 

3.1  Jobs  Linkage  Payment.   The  Applicant  shall  be 
responsible,  in  accordance  with  this  Agreement,  for  a  Jobs 
Contribution  Grant  (hereinafter  "Jobs  Linkage  Payment"),  as  such 
term  is  defined  in  Section  26B-2(3)  of  Article  26B  of  the  Boston 
Zoning  Code,  in  the  amount  as  calculated  in  accordance  with 
Paragraph  3.4  of  this  Agreement.   The  Applicant  may,  at  its 
option,  satisfy  its  obligation  for  the  Jobs  Linkage  Payment,  in 
whole  or  in  part,  by  contributing  to  the  creation  of  a  jobs 
training  program  for  workers  who  will  be  employed  on  a  permanent 
basis  by  the  Applicant,  as  described  in  Paragraph  3.2  of  this 
Agreement  (hereinafter,  "Jobs  Creation  Option"),  or  by  payment 
made  in  accordance  with  Paragraph  3.3  of  this  Agreement 
(hereinafter,  "Jobs  Payment  Option"),  or  by  a  combination  of  both 
the  Jobs  Creation  Option  and  the  Jobs  Payment  Option. 

3.2  Jobs  Creation  Option.   If  the  Applicant  shall  elect  to 
create  or  contribute  to  the  creation  of  a  jobs  training  program 
for  workers  who  will  be  employed  on  a  permanent  basis  by  the 
Applicant  to  satisfy  its  obligation  for  all  or  a  part  of  the  Jobs 
Linkage  Payment,  then  the  Applicant  shall  submit  a  proposal  in 
writing  to  the  Neighborhood  Jobs  Trust  on  or  before  the  Jobs 
Linkage  Payment  Date  (as  defined  in  Paragraph  3.6  hereof).   Such 
proposal,  approved  by  the  Neighborhood  Jobs  Trust  on  or  before  the 
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Jobs  Linkage  Payment  Date,  as  set  forth  in  Paragraph  3.6  below, 
and  if  subsequently  duly  performed  in  accordance  with  its  terms, 
shall  satisfy  the  provisions  of  Section  26B-2(3)(c)  of  Article  26B 
of  the  Boston  Zoning  Code.   In  the  event  that  the  Applicant  elects 
the  Jobs  Creation  Option,  the  Applicant  pledges  compliance  with 
the  Jobs  Creation  Regulations.   The  proposal  shall  be  subject  to 
the  approval  of  the  Neighborhood  Jobs  Trust  after  public  notice 
and  hearing. 

3.3   Jobs  Payment  Option.   If  the  Applicant  shall  elect  to 
contribute  money  payments  in  order  to  satisfy  its  obligation  for 
all  or  a  part  of  the  Jobs  Linkage  Payment,  or  if  the  Neighborhood 
Jobs  Trust  shall  not  have  approved  a  Jobs  Creation  Proposal  on  or 
before  the  Jobs  Linkage  Payment  Date,  the  Applicant  shall  pay  the 
Jobs  Linkage  Payment  in  two  equal  annual  installments.   The  first 
installment  of  the  Jobs  Linkage  Payment  shall  be  due  and  payable 
on  the  Jobs  Linkage  Payment  Date  (defined  in  Paragraph  3.6  hereof) 
and  the  second  installment  shall  be  due  and  payable  on  the  one 
year  anniversary  of  such  Jobs  Linkage  Payment  Date.   Said  payments 
shall  be  made  to  the  Collector-Treasurer,  Room  M-5,  One  City  Hall 
Square,  Boston,  Massachusetts,  as  managing  trustee  of  the 
Neighborhood  Jobs  Trust.   The  Authority  hereby  agrees  that 
delivery  of  such  payments  to  the  Collector-Treasurer  constitutes 
full  satisfaction  of  the  Applicant's  obligation  to  make  the  Jobs 
Linkage  Payments. 
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3.4   Calculation  of  Jobs  Linkage  Payments.   The  parties 
hereby  acknowledge  that  the  Development  will  include  certain  uses 
enumerated  in  Table  E  of  Section  26B-3  of  Article  26B  of  the 
Boston  Zoning  Code  as  in  existence  on  the  date  hereof  (hereinafter 
"Table  E  Uses"),  including,  without  limitation.  Use  No.  16A  under 
the  Boston  Zoning  Code  and  other  institutional  and  educational 
uses,  as  more  particularly  set  forth  in  the  Development  Plan.   It 
is  anticipated  that  the  gross  floor  area  (calculated  pursuant  to 
Section  2-1(21)  of  the  Boston  Zoning  Code)  of  the  Development 
devoted  to  one  or  more  of  such  Table  E  Uses  in  the  aggregate  will 
exceed  one  hundred  thousand  (100,000)  square  feet.   It  is 
anticipated  that  the  Development  will  include  approximately 
321,700  gross  square  feet  dedicated  to  Table  E  Uses,  which  area  is 
calculated  in  accordance  with  the  definition  of  gross  floor  area 
contained  in  Section  2-1(21)  of  the  Boston  Zoning  Code,  based  on 
schematic  drawings  of  the  Development.   It  is  anticipated  that  the 
total  amount  of  the  Jobs  Linkage  Payment  referred  to  in  Paragraph 
3.1  of  this  Agreement,  calculated  at  the  rate  of  $1.00  for  each 
square  foot  of  gross  floor  area  in  excess  of  one  hundred  thousand 
(100,000)  square  feet  devoted  to  one  or  more  Table  E  Uses  will 
approximate  a  total  of  $221,700.   The  parties  acknowledge  that  the 
amount  of  the  Jobs  Linkage  Payment  is  based  upon  gross  floor  areas 
as  estimated  in  the  Development  Plan.   In  calculating  the  Jobs 
Linkage  Payments,  all  parking  uses  shall  not  be  considered 
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"accessory  to  the  uses  listed  in  Table  E"  within  the  meaning  of 
Section  25B-3(l)(a)  of  the  Boston  Zoning  Code  and  thus  shall  not 
be  included  in  the  calculation  of  gross  floor  area  subject  to  Jobs 
Linkage  ?a>T.ents.   If  the  actual  gross  floor  area  of  the 
Development,  as  defined  in  Section  2-1(21)  of  Article  2  of  the 
Boston  Zoning  Code  and  as  certified  by  the  architect  for  the 
Development  differs  from  the  above-stated  estimate,  the  Applicant 
shall  adjust  the  amount  of  the  Jobs  Linkage  Payment  for  the 
Development  in  accordance  with  Article  26B  of  the  Boston  Zoning 
Code  to  reflect  the  change  in  gross  floor  area,  provided  that  if 
the  adjustment  reduces  the  Jobs  Linkage  Payment,  the  adjustment  as 
to  any  Jobs  Linkage  Payment  already  paid  shall  be  in  the  form  of  a 
credit  against  future  Jobs  Linkage  Payment  obligations  of  the 
Applicant,  if  any. 

3.5  Recalculation.   The  Authority  hereby  agrees  that, 
subject  to  the  final  calculation  provisions  contained  in  Paragraph 
3.4  of  this  Agreement,  any  change  in  the  formula  (amount  or  rate 
of  payment)  for  the  calculation  of  the  Jobs  Linkage  Payment  as  set 
forth  in  Section  26B-3(1)  of  Article  26B  of  the  Boston  Zoning  Code 
and  otherwise,  or  any  change  in  the  definition  of  "gross  floor 
area"  in  Section  2-1(21)  of  Article  2  of  the  Boston  Zoning  Code, 
or  any  other  changes  in  the  Boston  Zoning  Code  after  the  date 
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hereof,  shall  not  in  any  way  increase  the  Jobs  linkage  Payment 

determined  in  accordance  with  Paragraph  3.4  of  this  Agreement  nor 

decrease  the  period  over  which  Jobs  Linkage  Payments  are  to  be 
made. 

3.6  Jobs  Linkage  Payment  Date.   The  Jobs  Linkage  Payment 
shall  be  made  in  two  (2)  equal  annual  installments.   The  first 
installment  of  the  Jobs  Linkage  Payment  shall  be  due  on  the  Jobs 
Linkage  Payment  Date  which  shall  be  the  date  of  the  issuance  of 
the  initial  building  permit  for  substantial  construction  of  the 
Development.    The  rem.aining  installment  for  the  Jobs  Linkage 
Payment  shall  be  due  and  payable  without  interest  on  the  first 
anniversary  of  the  Jobs  Linkage  Payment  Date. 

3.7  Non-Accrual  of  Jobs  Payment.   If  a  building  permit  is 
not  granted  for  the  Development  or  part  thereof,  or  if 
construction  of  the  Development  or  part  thereof  is  abandoned  after 
a  building  permit  is  obtained  and  prior  to  the  commencem.ent  of 
substantial  construction  (the  commencement  of  foundation  work 
shall  constitute  the  conunencement  of  substantial  construction)  or 
if  a  building  permit  for  the  Development  or  part  thereof  is 
revoked  or  lapses  and  is  not  renewed,  then  the  Applicant  shall 
have  no  responsibility  for  the  Jobs  Linkage  Payment  with  respect 
to  the  portions  of  the  Development  not  constructed. 

A 
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3.8   Credit  Toward  Jobs  Linkage  Payment.   If  the  City  of 
Boston  should  hereafter  impose,  assess,  or  levy  any  excise  or  tax 
upon  the  Development,  the  proceeds  of  which  are  dedicated,  in 
whole  or  in  part,  to  the  establishment  of  a  fund  for  the  purposes 
substantially  the  same  as  the  purposes  recited  in  Section  26B-1  of 
Article  26B  of  the  Boston  Zoning  Code,  amounts  payable  hereunder 
by  the  Applicant  shall  be  credited  against  such  excise  or  tax; 
provided,  however,  that  if  such  crediting  shall  not  be  legally 
permissible  to  satisfy  payment  of  such  tax  or  excise,  the 
obligations  of  the  Applicant  hereunder  shall,  to  the  extent  of  the 
amount  of  such  tax  or  excise,  thereupon  cease  and  be  of  no  further 
force  or  effect. 

ARTICLE  3A.   BOSTON  RESIDENTS  CONSTRUCTION  EMPLOYMENT  PLAN 
3A.1  Standards.   The  Dniversity  will  execute  a  Boston 
Residents  Construction  Employment  Plan,  consistent  with  the 
requirements  of  the  Boston  Residents  Jobs  Policy  established  by 
Chapter  30  of  the  Ordinances  of  1983  and  the  Mayor's  Executive 
Order  Extending  the  Boston  Residents  Jobs  Policy  dated  July  12, 
1985,  which  sets  forth  in  detail  the  University's  plan  to  ensure 
that  its  general  contractor,  and  those  engaged  by  said  general 
contractor  for  construction  of  the  Project  on  a  craft  by  craft 
basis,  use  good  faith  efforts  to  meet  the  following  Boston 
Residents  Construction  Employment  Standards:   (1)  at  least  50%  of 
the  total  employee  worker  hours  in  each  trade  shall  be  by  bona 
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fide  Boston  residents;  (2)  at  least  25%  of  the  total  employee 
worker  hours  in  each  trade  shall  be  by  minorities;  and  (3)  at 
least  10%  of  the  total  employee  worker  hours  in  each  trade  shall 
be  by  women.   Said  plan  shall  include  provisions  for  monitoring, 
compliance  and  sanctions.   Worker  hours,  as  defined  in  said  plan, 
may  include,  at  the  University's  option,  on-the-job  training  and 
apprenticeship  positions. 

ARTICLE  4.   LIABILITY 

4.1  Assignability.   This  Agreement  shall  be  binding  upon  and 
enforceable  against  the  successors  and  assigns  of  the  parties 
hereto  (other  than  mortgagees  of  the  Site,  or  any  part  thereof, 

or  those  claiming  through  such  mortgagees  unless  said  party 
obtains  title  to  the  Site,  or  the  applicable  part  thereof,  and 
proceeds  with  the  Development),  it  being  understood  and  agreed 
that  the  Applicant  shall  have  a  right  to  transfer  or  assign  to 
another  party  or  parties  its  rights,  interests  and  obligations 
under  this  Agreement  and  in  all  or  a  portion  of  the  Site. 

4.2  Severability.   If  any  term  or  provision  of  this 
Agreement,  or  the  application  thereof  to  any  person  or 
circumstance,  shall  to  any  extent  be  invalid  and  unenforceable, 
the  remainder  of  this  Agreement,  or  the  application  of  such  terms 
to  persons  or  circumstances  other  than  those  to  which  it  is 
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invalid  or  unenforceable y  shall  not  be  affected  thereby,  and  each 
term  and  provision  of  this  Agreement  shall  be  valid  and  shall  be 
enforced  to  the  extent  permitted  by  law. 

4.3   Scope  of  Applicant's  Liability.   Provided,  in  the  event 
of  sale  or  assignment,  Applicant  complies  with  the  requirements  of 
Paragraph  5.5  of  this  Agreement,  the  liability  of  the  Applicant  or 
its  successors  or  assigns  (including,  without  limitation, 
mortgagees)  arising  under  this  Agreement  shall  be  limited  solely 
to  the  Development  and  shall  not  apply  to  other  assets  and 
property  of  the  Applicant. 

However,  from  and  after  the  delivery  by  the  Applicant  to  the 
Authority  of  the  letter  or  letters  of  credit  described  in  /\ 
Paragraph  2.3(d)  of  this  Agreement,  the  Authority  shall  look 
solely  to  the  proceeds  of  such  letter(s)  of  credit  as  security  for 
the  performance  of  the  Housing  Linkage  Payment  obligations  of  the 
Applicant  hereunder.   It  being  understood  that  the  Authority  shall 
thereafter  look  to  no  other  interests  of  the  Applicant,  its 
successors  or  assigns  including,  without  limitation,  the 
Development  or  the  right  to  the  use  and  occupancy  thereof,  in  the 
event  of  a  breach  by  the  Applicant  of  its  Housing  Linkage  Payment 
obligations  hereunder. 

Notwithstanding  the  foregoing,  failure  to  make  a  payment  due 
under  Article  2  or  Article  3  shall  be  deemed  a  default  hereunder. 
In  the  event  of  a  default  hereunder  with  respect  to  a  Housing 
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Linkage  Payment  or  Jobs  Linkage  Payment,  the  Authority  may,  in 
addition  to  any  other  remedies  available,  notify  ISD  to  withhold 
issuance  of  Certificates  of  Occupancy  until  the  default  is  cured. 
No  holder  of  a  mortgage  on  any  or  all  of  the  buildings  or  portions 
of  the  Development  or  the  Site,  as  the  case  may  be,  shall  be 
liable  to  perform  or  be  liable  in  damages  for  the  obligations  of 
the  Applicant  hereunder  unless  and  until  such  holder  acquires 
title  to  the  applicable  building  or  portion  of  the  Development  or 
the  Site  and  proceeds  with  the  Development. 

4.4   Personal  Liability.   No  partner,  venturer,  trustee, 
beneficiary,  shareholder,  officer,  director  or  the  like  of  the 
Applicant  or  its  successors  or  assigns,  from  time  to  time,  or  any 
such  person's  or  entity's  separate  assets  or  property  shall  have 
or  be  subject  to  any  personal  liability  with  respect  to  any 
obligation  or  liability  of  the  Applicant  or  its  successors  or 
assigns. 

ARTICLE  5.   MISCELLANEOUS  PROVISIONS 

5.1  Amendments;  Law  to  be  Applied.   If  the  parties  hereto 
agree  hereafter  to  amend  this  Agreement,  such  amendment  shall  be 
in  writing  and  executed  by  the  parties  hereto.   This  Agreement 
shall  be  governed  by  the  laws  of  the  Commonwealth  of 
Massachusetts,  and  sets  forth  the  entire  agreement  between  the 
Parties.   This  Agreement  is  binding  and  enforceable  under  contract 
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law  upon,  and  inures  to  the  benefit  of,  the  Parties,  their 
successors,  assigns,  and  legal  representatives,  with  respect  to 
the  Development  or  any  part  thereof,  including,  without 
limitation,  any  successor  owner  or  owners  of  the  Development  or 
any  part  thereof,  and  the  Neighborhood  Housing  Trust  and  the 
Neighborhood  Jobs  Trust  as  third  party  beneficiaries.   To  the 
extent  that  any  term  or  provision  of  this  Agreement  represents  a 
contractual  obligation  that  is  also  contained  in  any  statute, 
ordinance,  regulation  or  other  law,  such  contractual  obligation 
contained  herein  shall  be  invalid  and  unenforceable  to  the  extent 
that  such  law  or  statute  is  deemed  invalid  or  unenforceable  or  is 
inapplicable  to  the  Development  or  the  Building. 

5.2  Capitalized  Terms.   The  capitalized  terms  used  herein 
without  definition  shall  have  the  meanings  ascribed  in  Article  2 
or  Article  26A  or  Article  25B  of  the  Boston  Zoning  Code  as  in 
existence  on  the  date  hereof,  unless  otherwise  provided. 

5.3  Knowledge  of  Laws.   The  Applicant  shall  keep  itself 
fully  informed  of  all  votes  of  the  Authority,  City  ordinances, 
executive  orders,  and  regulations,  and  state  and  federal  law  which 
in  any  manner  affect  the  provisions  of  this  Agreement.   The 
Applicant  shall  at  all  times  observe  and  comply  with  said  votes, 
ordinances,  executive  orders,  regulations  or  laws,  and  the 
Applicant  and  its  respective  successors  and  assigns  shall  protect 
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and  indemnify  the  City  of  Boston  and  the  Authority,  its  officer, 
agents  and  employees  against  any  claim  or  liability  arising  from 
or  based  upon  violations  of  such  ordinances,  executive  orders, 
regulations  or  laws  caused  by  any  knowing  or  negligent  act  or 
omission  of  the  Applicant  and  its  respective  successors  and 
assigns,  and  their  agents  or  employees. 

5.4  Notice.   All  notices  or  other  communications  required  or 

permitted  to  be  given  under  this  Agreement  shall  be  in  writing, 

signed  by  a  duly  authorized  officer  or  representative  of  the 

Authority  or  the  Applicant,  as  the  case  may  be,  and  shall  be 

either  hand  delivered  or  mailed  postage  pre-paid,  by  registered  or 

certified  mail,  return  receipt  requested,  and  shall  be  deemed 

given  when  delivered,  if  by  hand,  or  when  deposited  with  the 

U.S.  Postal  Service,  if  mailed  to  the  principal  office  of  the 

party  to  which  it  is  directed,  which  is  as  follows  unless 

otherwise  designated  by  written  notice  to  the  other  party: 

Authority:  Boston  Redevelopment  Authority 

One  City  Hall  Square 
Boston,  Massachusetts  02201 
Attn:  Director 

with  copies  to:      Boston  Redevelopment  Authority 

One  City  Hall  Square 
Boston,  Massachusetts  02201 
Attn:  Chief  General  Counsel 

Applicant:  Trustees  of  Boston  University 

25  Buick  Street 
Boston,  Massachusetts  02215 
Attn:   Vice  President  for 
Business  Affairs 
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with  copies  to:     Office  of  the  General  Counsel 

125  Bay  State  Road 
Boston,  Massachusetts  02215 
Attn:   Real  Estate  Department 

Melvin  R.  Shuman,  Esq. 
Hale  and  Dorr 
60  State  Street 
Boston,  MA   02109 

5.5   Notice  of  Agreement  upon  Sale  or  Assignment.   Prior  to 

the  sale  or  assignment  of  its  interest  in  the  Development,  the 

Applicant  shall  comply  with  the  following  conditions:   a)  the 

Applicant  shall  not  be  in  default  of  the  terms  and  conditions  of 

this  Agreement  imposed  upon  Applicant  to  such  date;  b)  the 

successor  or  assignee  shall  expressly  assume  and  agree  to  perform 

and  comply  with  all  the  covenants  and  provisions  of  this  Agreement 

on  the  part  of  the  Applicant;  and  c)  there  shall  be  promptly 

delivered  to  the  Authority  the  original  or  a  duplicate  original  of 

the  instrument  or  instruments  containing  such  assignment  to  and 

assumption  by  the  successor  or  assignee.   Failure  of  the  Applicant 

to  give  such  notice  prior  to  the  sale  or  assignment  of  its 

interest  in  the  Development  shall  render  ineffective  certain 

provisions  contained  in  Article  4  hereof  as  set  forth  therein.  Any 

holder  of  a  mortgage  on  the  Development  shall  expressly  assume  and 

agree  to  perform  any  obligations  of  the  Applicant  hereunder  upon 

acquisition  of  title  to  the  Development  if  it  proceeds  with  the 

Development . 
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5.6  Recording.   The  Applicant  shall,  if  permitted,  record  at 
the  Suffolk  County  Registry  of  Deeds  (the  "Registry"),  a  notice  of 
this  Agreement  promptly  after  the  execution  thereof  by  all 
parties.   If  the  Applicant  fails  promptly  to  record  such  notice, 
the  Authority  shall  have  the  right,  upon  notice  to  the  Applicant, 
to  cause  such  notice  to  be  recorded  in  the  Registry. 

5.7  Certification  of  Compliance.   To  the  extent  applicable, 
the  Authority  hereby  agrees  to  assist  the  Applicant  in  obtaining 
from  the  Collector-Treasurer,  upon  satisfaction  by  the  Applicant 
of  its  obligations  for  the  Housing  Linkage  Payment  or  the  Jobs 
Linkage  Payment,  as  the  case  may  be,  with  respect  to  the 
Development  and  within  ten  (10)  business  days  after  request  by  the 
Applicant,  a  certification  in  recordable  form,  that  (i)  said 
Housing  Linkage  Payment  or  Jobs  Linkage  Payment,  or  both,  as  the 
case  may  be,  have  been  satisfied  by  the  Applicant  and  that  the 
Applicant  has  no  further  liability  for  such  Housing  Linkage 
Payment  /\  or  Jobs  Linkage  Payment  or  (ii)  said  Housing  Linkage 
Payment  or  Jobs  Linkage  Payment,  or  both,  as  the  case  may  be,  have 
been  paid  to  date. 

5.8  Satisfaction  of  Development  Impact  Project  Requirements. 
The  Authority  hereby  acknowledges  that  by  executing  this 
Agreement,  the  Applicant  has  satisfied  the  requirements  of 
Section  26A-3(2)  of  Article  26A  and  Section  26B-3(1)  of 
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Article  2oB  of  the  Boston  Zoning  Code  insofar  as  satisfaction  of 
the  requirements  of  those  Sections  are  a  precondition  to  the 
granting,  allowing,  or  adopting  of  a  variance,  conditional  use 
permic,  exception,  or  zoning  map  or  text  amendment  with  respect  to 
the  Applicant's  development  of  the  Site. 

5.9  Applicability  of  Obligations.   The  /\  Parties  understand 
and  agree  that  (i)  in  entering  into  this  Agreement,  the  Applicant 
is  not  conceding  that  future  project(s)  that  the  Applicant  may 
undertake  on  other  property  owned  or  controlled  by  the  Applicant 
are  or  will  be  subject  to  Housing  Linkage  Payments  and  Jobs 
Linkage  Payments  and  (ii)  any  such  future  project{s)  will  not  be 
deemed  to  be  an  extension  or  part  of  the  Development. 

5.10  Titles.   The  captions  of  this  Agreement,  its  articles 
and  paragraphs  throughout  this  document  are  intended  solely  to 
facilitate  reading  and  referencing  its  provisions.   Such  captions 
shall  not  affect  the  meaning  or  interpretation  of  this  Agreement. 

5.11  Severability.   If  any  term  or  provision  of  this 
Agreement,  or  the  application  thereof  to  any  person  or 
circumstance,  shall  to  any  extent  be  invalid  and  unenforceable, 
the  remainder  of  this  Agreement,  or  the  application  of  such  terms 
to  persons  or  circumstances  other  than  those  to  which  it  is 
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invalid  or  unenforceable,  shall  not  be  affected  thereby,  and  each 
term  and  provision  of  this  Agreement  shall  be  valid  and  shall  be 
enforced  to  the  extent  permitted  by  law. 

5.12  Transfer  of  Interest.   Rights  and  interests  accorded  by 
this  Agreement  shall  not  be  assigned,  delegated,  subcontracted  or 
in  any  way  transferred  by  the  Applicant  without  prior  written 
notice  to  the  Authority. 

IN  WITNESS  WHEREOF  the  /\  Parties  hereto  have  caused  this 
instrument  to  be  executed  in  their  behalf  by  their  respective 
officers  thereunto  duly  authorized  as  of  the  day  and  year  first 
above  set  forth. 

Approved  as  to  Form:  BOSTON  REDEVELOPMENT  AUTHORITY 


By 

Chief  General  Counsel  Paul  L.  Barrett,  Director 

Boston  Redevelopment  Authority 


TRUSTEES  OF  BOSTON  UNIVERSITY 


By. 
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EXHIBIT  A 
to  Development  Impact  Project  Agreement 

(exhibit  begins  on  next  page) 


A-1 


A  parcel  of  land,  in  Boston,  Suffolk  County,  Massachusetts, 
shown  on  a  plan  entitled  "Topographic  Site  Plan  Boston  University 
587-599  Commonwealth  Avenue  Boston,  Mass",  dated  January  6,  1992, 
revised  February  11,  1992,  October  29,  1992,  March  23,  1993  and 
April  27,  1993,  prepared  by  Harry  R.  Feldman,  Inc.,  bounded  and 
described  according  to  said  plan  as  follows: 

SOUTHERLY      by  Commonwealth  Avenue,  341.50  feet; 

WESTERLY       by  Sherborn  Street,  142.00  feet; 

NORTHERLY      by  the  center  line  of  a  Private  Alley,  341.42 
feet;  and 

EASTERLY       by  land  now  or  formerly  of  Louis  Puro, 
Trustee,  141.00  feet. 

Containing  49,686  square  feet  according  to  said  plan. 
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EXHIBIT  B 
to  Development  Impact  Project  Agreement 

(exhibit  begins  on  next  page) 
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EXHIBIT  C 


to  Development  Impact  Project  Agreement 


(exhibit  begins  on  next  page) 
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Map  Amendment  Application  No.  359 
Boston  Redevelopment  Authority  in  behalf 

of  Trustees  of  Boston  University 
Planned  Development  Area  No.  43 
"D"  Designation  at  595  Commonwealth 

Avenue 


TO  THE  ZONING  COMMISSION  OF  THE  CITY  OF  BOSTON: 

The  Boston  Redevelopment  Authority,  acting  under  Section  3-1 A  of  the  Boston  Zoning 
Code,  petitions  the  Zoning  Commission  to  approve  the  Development  Plan  for  Planned 
Development  Area  No.  43,  with  due  consideration  of  the  findings  of  the  Boston 
Redevelopment  Authority  adopted  on  June  24,  1993,  and  to  amend  "Map  1  Boston 
Proper,"  of  the  series  of  maps  entitled  "Zoning  Districts  City  of  Boston"  as  amended  as 
established  under  Chapter  665  of  the  Acts  of  1956  as  amended,  as  follows: 

By  adding  to  the  B-4  zoning  designation  of  the  land  described  below  the  suffix  "D", 
indicating  a  Planned  Development  Area  overlay  district.   Said  land  is  bounded  and 
described  according  to  a  plan  entitled,  "Topographic  Site  Plan  Boston  University,  587- 
599  Commonwealth  Avenue  Boston,  Mass",  dated  January  6,  1992,  revised  February 
11,  1992,  October  29,  1992,  March  23,  1993  and  April  27,  1993,  prepared  by  Harry  R. 
Feldman,  Inc.  as  follows: 

Beginning  at  a  point  on  the  northeriy  side  of  Commonwealth  Avenue  at  the 
southeasterly  corner  of  said  parcel  as  shown  on  said  plan,  thence  running 


NORTH  80°  45'  13"  W 


by  Commonwealth  Avenue  for  a  distance  of  three 
hundred  and  forty-one  and  50/100  (341.50)  feet; 
thence  turning  and  njnning 


for  a  distance  of  one  hundred  forty-two  (142)  feet; 
thence  turning  and  njnning 


NORTH  09°  15' 47"  E 
SOUTH  81°  54'  40"  E 
SOUTH  59°  15'47"  W 
Containing  approximately  49,686  square  feet  more  or  less,  according  to  said  plan 


for  a  distance  of  three  hundred  forty-one  and  42/100 
(341.42)  feet;  thence  turning  and  mnning 

for  a  distance  of  one  hundred  forty-nine  (149)  feet  to 
point  of  beginning; 
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Petitioner:         Boston  Redevelopment  Authority 


'  /^     /  /      7^              // 

By: 

7^"2^/  y^   '^C>^iLy^^te'// 

Address: 

^  Paul  L.  Barrett,  Director 
Citv  Hall  /  9th  Floor 

Boston.  MA  02201-1007 

Tel  No.: 

722-4300.  ext.  4357 

Date: 

J'-.  '      '    L.X 

as  authorized  by  BRA  Board  on 
June  24,  1993 
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